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“APPENDIX II 1 
CATALOG OF PIECES SAVED FROM THE COLLAPSE 


The search for the bodies of the four men who wore killed continued from 
January 26, 1971, to February 15, 1971. During this period the John J. Duane 


Wrecking Company, Quincy, Massachusetts, removed most of the debris from 


the collapse. 


As was convenient, without interfering with or delaying the search, the Duane 
Company personnel moved aside certain intact pieces of the structure. These 
pieces were marked with an identification number for later examination and test-. 


ing. 


In the following catalog, sketches of 87 minces are presented. These pieces © 
are numbered 11 through 11, 113 through 128, 130 through 137, 139, 146 
through 149, 153 through 163, 165 through 185, 187 through 191, and WF1 
through WF10. , | 


There are 14 omitted sketches for ™ numbers between land M191. Some 
of these pieces were marked while still in the basement area and were later 
hauled from the site as it was not convenient to save them. Ona few other TT 
pieces, the identification marking became indescernable after a thaw and a sub- 
sequent rain. The ten pieces marked with a WF prefix included some of those for 
which a T number had been removed and a few extra pieces which were not : 


marked in the first sequence. 
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MADBLS II,2.2 TEST RESULTS FROM HUB TESTI 


Slump 
Test 


, (Inches 


LABORATORY REPORTS 


6"xle" Cylinder Tests. 


Test 


1/13/70 
2/ 3/70 
2/ 3/70 


2/2),/70 
—2f 3/10 


2/2),,/70 
2/ 3/70 
2/2h./70 
2/ 3/70 


2/21/70 


2/ 9/70 
3/ 2/70 
3/ 2/70 
3/20/70 


2/27/70 


3/20/70 
3/11/70 
h/ 1/70 
3/13/70 
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3/13/70 
4/3/70 
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h/ 3/70 
3/13/70 


7 3/70 


Ftc (PST) 


2088 
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6"x12" Cylinder Tests 


Age 
Test Hat 
Date Post 
4/3/10 7 
28 
fe, /70 7 
28 
4/17/70 7 
5/ 8/70 28 
K/L7/1018 7. 
S/ 8/70 28 
M/t/70 7 
5/8/70 28 
u/L7T/10 7 
28 
AATIO 7 
28. 
5/12/70 28 
52/70 28 
bfeL/ (OMe! 
5/22/70 28 
bie / 10mm 
5/28/10 28 
S/ 1/107 
5/28/70 28 
5/ 7/70 7 
5/28/70 28 


ftc (PST) 


3&0 
5689, 5638 
232) 
ZU, 3249 
135 
5160, 532 
3236 


* 4099, 4315 


3367 | 
4276, 368 
4309 


No Test 
Results. 


Bote 


No Test 
Results 


3673 
3694, 3568 
371, 
5078, 5159 
3533 
50535 5235 
3006 
4122, 1030 
3130 
1196, 4097 
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| TABLE II.2,2 TEST RESULTS FROM HUB TESTING IABORATORY REPORTS 


6"x12" Cylinder Tests 


Poiivery feat 28 “Sump Rast? Bets SE ve crs 
Dato Days(PSI) —_(Inchos (Inches ) Test 
4/30/70 4000 = 2=1/2 to 3-1/2 5 5/AT (0m. GT 633036 
| 5/28/70 28 133, hehe 
i 4000 2-1/2 to 3-1/2 ° <5 5/7/70. 7. 2680 
5/28/70 28 05), 1066 
7/22/70 5000 - 2-1/2 to 3-1/2 h 7/29/70 7 3929 
| «8/19/70 28 ~—S«S 071, 5123 
n 4.000 . 2-1/2 to 3-1/2 okSsté«7/29/70.s—=i‘]~SC«*«C OB 
‘, 8/19/70 28 091, 080 
“eg 1.000 2-1/2 to 3-1/2 h 7/29/70 y ery is 
8/19/70 28 1087, 1026 
* 4.000 2-1/2 to 3-1/2 by 7/29 /,.C meme mente O22: 
peer AL9/( One 20me 133671026 
8/ 3/70 5000 =: 2-1/2 to 3-1/2 b-3/, 8/10/70 (, BES 
| | 8/31/70 28 5213, 5018 
. 1,000 2-1/2 to 3-1/2 h 8/10 (705 aoe7 2957 | 
8/31/70 28 ahh, 4301 
tt 4000 2-1/2 to 3-2/2 4-1/2 8/10/70 7 -3045 
8/31/70 28 199, 4120 
_ 8/ 5/70 5000 2-1/2 to 3-1/2 5g 8/12 (Ome (amen OSE 
9/ 2/70 28 4h81, 4595 
it 3000 2-1/2 to 3-1/2 b 8/12) /(OMmMAT ete (23h 7a 
| 9/2/70 28 3568, 31,90 
8/ 6/70 (4000 =. 2-1/2 to 3-1/2 5 S/13 710 ee fe ee 210 
9/3/70 28 051, 062 
" 000 = 2-1/2 to 3-1/2 5 8/13] Ome 7 ee 203 
| | 9/3/70 28 012, L097 
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| TABLE II.2,2 2ST RESULTS FROM HUB TESTING LABORATORY REPORTS 


. ote 


6"x12" Cylinder Tests 


Concrete Specified Specified Slump Age 
Delivery f'tc at 28 Slump Test Tost at. _ftc° (PSI) 
Date Days(PST) | (Inches) (Inches) Date Test 
8/ 7/70 5000 2-1/2 to 3-1/2 5 OY 770mm 7 3356 
| 9/4/70 28 h9ho, W271 
n 1.000 2-1/2 to 3-1/2. 5 8/11/70 «7 271.0 
9/4/70 28 026, oo 
8/12/70 5000 2-1/2 to 3-1/2 he-l/2 8/19/70 7 38h 
| 28 No Test 
Results 
8/21/70 5000 = 2-1/2 to 3-1/2 - h 8/28/70 7 3883 
| 3 28 No Test 
- Results 
rt 3000 2-1/2 to 3-1/2 h 8/28/70 7 2607 
~ 28 No Test 
Results 
8 /2),,/70 W000 «2-1/2 to 3-1/2 ls1/2 8/31/70 7 ~~ 2820 
| 28 No Test 
; Results — 
aie 1,000 2-1/2 to 3-1/2 5 8/31/7003 2812 
28 No Test 
Results 
n 1,000 2-1/2 to 3-1/2 5 8/31/70 7 2829 
28 No Test 
Results 
8/27/70 5000 = 2-1/2 to 3-1/2 «3-1/2 9/3/70 7 °° 358 
28 No Test 
| Results 
8/28/70 ~~ 3000 . 2-1/2 to 3-1/2 h  9/h/70 7 ~~ 2599 
Ki : 
| 28 No Test 
Results 
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TABLE 11.2.2 TEST RESULTS FROM HUB TESTING LAPORATORY REPORTS 
| ‘Okie Cylinder Tosts 
Concrote Specified Specified Sreee Age 
Dolivery ftce at 28 Slump Test at 
Date Days(PST) (inches) (nese Date Testis, +f toe (PSE) 
B/28/70 3000 2-1/2 to 3-1/2 -1/fh 9/4/10 7 2455 
| | 28 No Test 
Results | 
i 3000 2-1/2 to 3-1/2 h. 9/4/70 7 2), 02 
| | 28 No Tost 
Results . 
9/ 2/70 HOOO. 2-1/2 to 3-1/2 4-3/,° 9/9/70 7 2621 
| 9/30/70 28 3891, 3802 
9/ 3/70 Booomnn 2-6/2 to 3-1/2. -1/2 9/10/70) 7 2825 
ep 10/1/70 28 3682, 37h2 
r "3000 = 2-1/2 to 3-1/2 -3/h 9/10/70. 7 ~ 2723 
: 10/1/70 28 38, 3608 
9/3/70 EDOM 1 /2to 3-1/2 .-1/2. 9/10/70. 7 AEE 
10/1/70 28 35234 34.8) 
9/11/70 3000 2-1/2 to 3-1/2 5 9/18/70 7 2367 
| 10/9/70 28 35725 348 
9/21/70 4000 = 21/2 to 3-1/2 5 9/28/70 7 2681 
, | 10/19/70 28 3739 3887 
i 3000 = 2-1/2 to 3-1/2 5-1/2 9/28/70 7 2387 
| 10/19/70 28 3134, 3095 
ee 3000 2-1/2 to 3-1/2 he-3f, 9/29/70 7 2759 
| | | 10/20/70 28 320, 3432 
29/70 3000 2-1/2 to 3-1/2" 6-1/2 10/6/70 7. 2129 
: 10/27/70 28 3155 2°3212 
‘ " 3000 = 2-1/2 to 3-2/2 «63 «= 10/6/70 7 2370 
10/27/70 28 3293, 3130 
| m 3000. 2-1/2 to 3-1/2 5-1 fh oye omes 3325 
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FABLE II.2.2 TEST RESUS FROM HUB TESTING LABORATORY REPORTS 


6" x12" Cylinder Tests 


Concrete 


Specified Svecified Slump Age 
Delivery ftc at 28 Slump Test . Test at 
Dato avs (PST) (inches ) (Inches) Date Tost ft tastPsr ) 
‘10/ 1/70 4000 = 2-1/2 to 3-1/2 10/ 8/70 7 2979 
28 No Test 
Results 
“10/5/70 .4000 2-1/2 to 3-1/2 S-1/h 10/12/70 7 2652 
| 11/2/70 28 3972, 3926 
10/ 6/70 3000 2-1/2 to 3-1/2 No Data No Data 7 No Tost 
: , Results 
28 No Test 
Results 
10/7/70 3000 2-1/2 to 3-1/2 No Data. NoData 7 No Test 
Results 
28 No Test 
| Results 
“10/ 9/70 3000 2-1/2 to 3-1/2 5-1/4 10/16/70 7 209 
28 No Tost 
Results 
10/11/70 3000 2-1/2 to 3-1/2 3-1/2 10/21/70 7. 205 
| | 28 No Test 
Results 
. 3000 = 2-1/2 to 3-1/2 3-1/2 10/21/70 7 2338 
| 28 No Test 
1 Results 
10/20/70 3000 . 2-1/2 to 3-1/2 \-1/2 10/27/70 7 2257 
b | 28 No Test 
: Results 
10/21/70 3000 = 2-1/2 to 3-1/2 3-1/2 10/28/70 7 276 
i | 28 No Test 
Results 
nu 3000 2-1/2 to 3-1/2 3-1/2 10/28/70 7 256k, 
28 No Tost 
Results 
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Slump 
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ABLE II.2.2 TEST RESULTS FROM HUB TESTING LABORATORY REPORTS 


6"x12" Cylinder Tests 


Tost 
Date 


11/ 2/70 
11/ h/70 
11/25/70 
11/ 5/70 


11/ 6/70 


1L/ 6/70 


11/12/70 


11/13/70 


11/16/70 


11/25/70 
12/16/70 
11/25/70 
12/16/70 
11/26/70 
12/17/70 


Age 
at 


Test 


£to- (PST) 


3003 


No Test 
Results 


3003 
374.8, 3833 
esen 


No Test 
Results 


2{59 


No Test 
Results 


2582 


No Test 
Results 


2370 


No Test 
Results 


2.36 


No Test 
Results 


21.05 


No Test 
Results 


2596 
3207, 3077 


208) - 


2829, 2798 
220 
3038, 3119 
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Concroto 


Spocifiod Spooitiod Slump 
ftc at 28 Tost 
' Days (PST) (tashos) (Inchos ) 
3000. 2-1/2 to 3-1/2 3-1/4 
3000 gal /ontowa=1/o ena 
3000 2-1/2 to 3-1/2 3-1/2 
3000 2-1/2 to 3-1/2. 3: 
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LL Le eee eae aS ara ne ssemeiamamesomtcene: 


68x12" Cylindor Tosts 


Test 
Date 
eC eee aD 


11/27/70 
12/18/70 
12/10/70 


12/10/70 


12/10/70 


Test 


28 


Pt Co(PS 1 aes 
as ols 
33955 3.27 
2260 


No Test 
Results 


2183 


NOs LSS 


Results 
2317 


No Test - 
Results 
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Pent House Slab 
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B2/3 -7 


Main Roof Slab 
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fain Roof Slab 
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3/13/7 
Sy Aeyaak 
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B75 / (2 
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RR=3 63 
PH=-2 
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Rel 
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RR-387 
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RR-387 
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RR-363 
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RR-3 63 
16-2 


RR-363 
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RR-387 
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RR-363 
15-1 


RR-3 66 
15-24 


“TH TEST RESULTS FOR 


CORES TAXEN FROM THE UNCOLIAPSED PORTION 
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2800 


2050 . 
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Column Lines 


th Floor Slab 
1/3 - 10-1/2 


jth Floor Slab 
: 1/3 - 8-1/2 
3th Floor Slab 
ee - 7-1/2 
12th Floor Slab 
4 1/2 - 8-1/2 
208 h Floor Slab 
ma /2 - 8-1/2 


r 
7th Floor Slab 
F 1/2 - 8-1/3 


3rd Floor Slab 
2/2 - 7-1/, 


Ground Floor 
Colum D-8 


2 


COMPRESSIVE STRENGTH 


T2ST RESULTS FOR 


CORES TAKSN FROM THE UNCOLLAPSED PORTION 


Corsa 
Diam= 


eter 


1" 
yt 

yt 
si 


ye 


Tet 


if 


2 -1/." 


evator Shaft 2-1/," 


CF THE STRUCTURE 


Date 


Samoled 


Svaey rE: 
3/15/71 
3/15/71 


3/15/72 


Sy Sy Wie 


3/15/71 


3/15/72 
3/18/71 
3/18/71 


3/18/71. 


ports of Test of Concrete Cores; 


Date 


Tested fication 


3/17/71 
S/EC7 Cs 


3/17/71 
S/Li/ it. 
3/11/71 
3/17/71 
3/17/71 
3/20/71 
3/20/71 


3/20/71. 


habd< 
Tdenti-= 


RR-366 
Upel 


RR-366 
Mp2 


RR=-366 
13-1 


RR=366 
12-1 


RR-366 


Ap St 


RR-366 
Tol 


RR=-366 
3-1 


RR-387 
Gel 


RR=387 
G2 


RR-387 
Bel 


Tesyay- 


Ite 


(PST) 


3950 


4.180 


3270 


3650 


peau 
3620 
3830 
)80 


60110 


4.790 


Comments & De-= 
Sign Strength 


at 28 Days (PSI) 


Bottom Trimmed 
3000 : 


Bottom Trimmed 
3000 


Bottom Trimmed 
3000 


3000 
Bottom Trimmed 
3000 


Bottom Trimmed 
3000 


Bottom Trimmed 
1.000 
5000 


5000 


5000 


_RR-387 follows: 


ey AE EE a A 


Test Number 


Date Received 


Sources 


Samples 


Test Procedure 


Svecimen Mark 


Core Dimensions, inches 
Length as Recoived 
Diameter 
Length as Trinmed 
Length after Capping 


Concrete Density as 
Tested, SSD, pef 


THE THOMPSON & LICHTNER CO., INC. 


i 
a? 


EST OF CONCRETE CORES 
BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 

RR 363 


3-13-71 Date Tested 3=15-71 


Sampled by T&L at project site on 3-13-71 


Ton nominal l." diameter concrete cores 


marked PH-1, FH-2, R-1, R-2, tare Rely, 16-1, 
16-2, Alishasie “nGTatk 


ASTM Designation: Ch2-68 methods where they 
apply 


PH-1  PH-2 R-1 aS UES) 
B=1 /b 8-5/16 6 6=3 Ar 7-1LAt 
See Bee 16 3-15/16 Sing 3-15/16 
7-15/32 7-5/8 3-5/8 S-15/16- 6-1/2 
7-19/32 7-3/h 3013/16 6-1 6-11/16 


Uncorrected Compressive 


Strength, psi 


Corrected Compressive 


Strength, psi 


Nominal Maximum Size of 


Aggregate, Inches 


s% Includes end of #5 reinforcing bar in tested portion of core. 


THE THOMPSON & LICHTNER CO., INC. 


ee wes 


Test Number - RR 363 (Continued) 


Svecimen Mark 


Core Dimensions, inches 
Length as Received 
Diameter 
Length as Trimmed 
Length after Capping 


Concrete Density as 
Tested, SSD, pef 


Uncorrected Compressive 
Strength, psi 
Corrected Compressive 
Strength, psi 


Nominal Maximum Sizo of 
Aggregate, Inches 


R-) 16-2 16-2 16-3 15-1 


6-7/16 7-5/16 7-1/16 6-13/16 8 

3-15/16 3-15/16 3-15/16 315/16 3-15/16 

6457/32 6915/32 6-3/8 6-3/8 pape 
-1 


65/16 6-9/6 6-15/32 6-7/16 
aiiie Geel 7 ee 6.3 1 6, 7 15 


2870 BO 00 Bemme 3O 3530 3650 


2800 3710 3350 31,0 3560 


3/y 3/y. . B/S /k 3/lee 


REMARKS: R-1 had an electrical conduit in the base of the core 
waich was removed prior to testing. | 


16-1 had two pieces of #3 wire in the core which were 
removed prior to testing. é . 


Top and bottom of R-1l was trimmed. 


Bottom only of all other cores was trimmed. 


No frost crystal imprints were evident in any of the 


cores» 


Mr. A. Le Brown of Weidemann, Rrown Ince, Drs We Litie of 
Nichols, Norton & Zaldastani Ince, Dr, Frank Heger of 
Simpson, Gumpertz & Heger Inc. and Mr. C. Terenzio of 
Edwards and Kelcey were present when cores wore tested 


in compressione 


THE THOMPSON & LICHTNER CO., INC. 


A, Shrestinian 


vee peepee ae So pewretee Fu 
; . 


THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 


Test Number - RR 366 
Date Received +e aly Date Tested 3-17-71 


Source ~ Sampled by T&L at project site on 3-15-71 
Sample - Eight nominal }"” diameter concrete cores 
marked 3-1, 7-1, 10-1, 12-1, 13-1, l),-1, 
amo Se 5-28 | 
Test Procedure “ ASTM Designation:- C268 methods where they 
apply 
Svecimen Mark 3-1 7-1 iD]=r ‘12-1 
Core Dimensions, inches y 39/32 6-3/8 y 
Length as Received 7-3 fe (cme Om t= 
Diameter 3-15/16 3-15/16 3-15/16 3-15/16 
Length as Trimmed 6=3 7-11/16 5-11/16 7-3 8 
Length after Capping 615/16 7-13/16 5-27/32 7-5/8 
Concrete Density as : 
Tested, SSD, pef 115 lb 116.6 Gy oe pally 
Uncorrected Compressive 
Strength, psi . 3900 3630 +3300 3670 
Corrected Comoressive fae Mts 
Strength, psi | 3830 - 3620 3220 3650 


Nominal Maximum Size of 


hgsregate, Inches 3f/r 3/h BY jh 3/r 


St yer Rese - 


ES ye ar NM EW te De 


THE THOMPSON & LICHTNER CO., INC. 


Test Number 


Svecimen Mark 


Core Dimensions, inches 
Length as Received 
Diameter 
Length as Trimmed 
Length after Capping 


Concrete Density as 
Tested, SSD, pef 


Uncorrected Compressive 
Strength, vosi 
Corrected Compressive 
Strength, psi 


Nominal Meximum Size of 
Asgregate, Inches 


13-2 


AE 
3-15/16 
519/32 
5-3/ 


U5 07 
3390 
3270 


3/4 


- RR 366 (Continued) 


Vrea]. Ub-2 
Tol 7-5/16 
siehe SEG 
6-15/32 613/16 
6-11/16 7-1/32 
16.9 16.9 
holio h250 
3950 “180 
3A 3/4 


REMARKS: Core 3-1 had a piece of. #3 wire in the bottom of the core 
which was removed prior to testing. 


Bottom of all cores except core 12-1 was trimmed. 


all cores were left as is. 


Top of 


Me. A. L. Brown ef Weidemann, Brown Ince, Dre Feo Heger of 
Simpson, Gumpertz & Heger, Ince; and Mr. C. Terenzio of 
Edwards and Kelcey were present when cores were tested in 


compression.e 


A. Shrestinian 


THR THOMPSON & LICHTNER CO., INC. 


i] a 9: 
{fava inac) oak 


is 


a) 

i & F 
oe 
: i. paul 


THE THOMPSON & LICHTNER CO.., INC. 


TEST OF CONCRETE CORES 


“BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 


BRIGHTON , MASSACHUSETTS 


RR 387 


lest Number 


Date Received 


3=-18=71 Date Tested 3-20-71 
- Sampled by T&L at project site on 3-18-71 


Four nominal 2-1/." diameter concrete cores 
marked Bel, G-1, G-2, 16-)) and two nominal 
lh" diameter concrete cores marked R-5, R-6 


Test Procedure ~ ASTM Designation: Ch2-68 methods where they 
| apply 
Soecimen Mark B=-1 G-1 G=2 R-5 R=-6 


sore Dimensions, inches 
TBength as Received 7-1/16 6-7/8 6-5/8 6-5/8 6-1/8 
Diameter 2-1f4  2=2fAr 2-1 A 3-15/16 3-15/16 
Length as Trimmed h-7/16 h-7/16 1-3/8 5 


poncretse Density as _ 
Tested, SSD, pef 1G gee ULF. alte? UG. Daan 116.5 
Tncorrected Compressive Sars 3 
Strensth, psi h790 hh8o 60.0 21.0 - 2650 
porrected Compressive ; 
trength, psi 1790 1h80 601.0 — 2050 2580 
ominal Maximum Size of ; : v 
Aggregate, Inches 3AL 3 3/4 3/u o/s 


there was no steel in any of tho above cores. 


THE THOMPSON & LICHTNER CO., INC. 


A. Shrestinian 


TABLE II.2.a SWISS HAMER TEST RESULTS OBTAINE 


FROM THE UNCOLIAPSED STRUCTURE (STARS ) 


Indicated 
| Readings Cor- Compressive 
Tompe Vertical Dow. Aver rected Strength 
Location Date CSF Schmidt Hammer age Averago _ (PST) 
Penthouse 
Floor Slab 
Zines vot fs ? : 
aahegt had 3/2/71. ho 18,19 ,17,20,15, ico ies < 1750 
Lines "8" 
es hgd Mol ay yak) aie ike hed Qabes baa ty Apeed 19.6 19 61 1750 
Lines "9" : 
thal B/e 720 PiecOssiceinco. Olelt 26.9 3000 | 
Lines "7%~ : | 
L/2(E tF) 3/2/71 ho Bec sCOg LO glo sme Los Ciel (57 < 1750 
Lanes *8"- : a 
1/2(E to F) 3/e/71 io 255314211 ,¢5,25, 26.0 25.5 2700 
Lines "9"- 3 . 
1/2(B to F) 3/2/71 0 reas erie arn sey iy 9 Pati Te pas yd, 2).00 
Lines "78 
& tp" 3/2/71 ho 29,22 ,211,20,19, 21.0 20.5 1800 
Lines "8" | 
&- Up" Bfes (ln it0 --19,18,19,18,15, 17120 aA AS) < 1750 
Lines no a | 
. & Vpn 3/2/71 TKe) A a ee en | 22,0 21.5 2000 
Fain Roof. 
Slab 
© 6467; 
: South of 
= C Line SV Ie Bk a ARCS bey Aniby so Ma yG tose: < 1750 
= 7 to 8, | 
_ South of 
h C Lino 3/2/71 1.0 ah Gag a ie ea i Ute2 aS yy: < 1750 
8 to 9, | 
South of 


D Line BPP Pie 10 208239 7510,23 4 2066) 2001 1800 


“7 « 


Li 
‘ « 
el remy s, Sat, t 
- 
jj - 


TABLE II.2.ha ~ SWISS HAMMER TRS TS OBTAINED 


FROM THE UNCOLLAPSED STRUCTURE (SLABS) 


OE ——————— —n a 


Indicated 
Readings Cor- Compressive 
Temp. Vertical Down. Aver rocted Strength - 
Location Date oe Schmidt Hammer ago Average (PST) 
9 to 10, 
South of : 
D Line Brees (tee Ogee 522 .78)21217--. 19.0 18.5 £ 1750 
West of 
11 Line, 
South of 
D Line Syeey i Lae Om. Llp .2e,211 7-6 16-0 18.3 < 1750 
BEGOLT ; 
Dtok Bee /i ie YOM Ur 51),13315,13,. 13.08 1303 < 1750 
NW-E-10 See | eee tOn cll 22,02 2); 285 5 2N 0 2385 2300 
Eto F. 
West of 
Line 11 Diet tee Om 23,526520515,22,.2 2162 2007 1900 
Sw-F-10 B7ee/7i 0 | 21.22.23 ,23,06, 22.8 22.3 2100 - 
6 to 7- 3 
NW (F-6) yoy eee OGee aL] 17.17 41) ,.190. 16.8 16.3 < 1750 
8 Line- 
eeewa)s 3/ 2/7) hO 20,12,1),13,15, 14.8 L}.63 < 1750 
BiLto+9 ; | 
N.G-Lino yee eee Om odo cl 1622 Olly 20.9 1900 
9 Line . | fe, ; : 
N.G-Line ime filet Oat ol ,25523,23526, 23.6 23.1 2300 
10 Line 7 
N.G-Line Byge/i Lee nO we L520 521.9819, 19,2 18.7 < 1750 
WW Cor. 3/2/71 4O 17,16,18,18,20, 17.8 178 < 1750 
16th Floor 
Slab 
8 to 9 . 
D to E peeO/tide. SOc 2G gclt 23 colr 30 5125.8 neOes 2700 
9 to 10 | 
Dtokz Bf/26/71 5. 38.  26,26,28.29 -26. 27.0 26.5 2900 


: . 


: Weer, : ore 4. 
ou: sar ernee . he cree oe, 


; _ 
‘s (ira 7 7 


eee te POR es le, 


ot bg ee eae oleiny Aa ay ene 


eh. 


- 
' aay 
ass fi 


TABLE II.2.ha 


Location 


aco LL 
D to 


8 to 9 
E to F 


.9 to 10. 


B to F 


2070. LL 
EtoF 


8 to 9 
F toG 


9 to 10 
F to G 


0 tO 21 
F to G 


1Sth Floor 


Slab 


eCicte® cf er 
oe) 
eo) 


tH YO Yo 
oare 
We & 
i.) 


We Wo Fa Us 
ct chet oct ct oct 
re) oOo OO Rice 
tJ i) 0 ww 
=) 
~ 


"J Oo 
ct ct 
oem @) 
£20 


SWISS HAMMER TEST RESULTS OBTAINED 


FROM THE UNCOLLAPSED STRUCTURE (SLABS ) 


Dato 
2/26/71 
2/26/71 
2/26/71. 
2/26/71 
2p26/r 
2/26/71 


2/26/71 


2/22/71 
2/22/71 
2/22/71 
2/22/71 
2/22/71 
2/22/71 
2/22/72 


Temp. 


esa 
38 


38 


38 
38 
38 
38 


38 


toe Age 


3h, 


3h 


3h, 


Readings 
Vertical Down. . 


Schmidt Hammer 


26,2), ,2. 526,28, 


21,28 527 28,28, 


3h..31.3h.,33.32, 


Not Made 
30,30,28,30,30, 
eras apis Tek ate Se 


29 531533030535, 


25527 530 527 226, 


© 25522 ,22 25,2. | 


ad) Fal Ness eds Ts 
a Sean oR 
20 ,22 ,20,18 22, 
21,,18,23,23 30, 


26,29 330 223 2255 


Indicated 
Cor- Compressive 
rected Strengtn 
Average _ (PSI) 


Ze OmeEr aD gL 2600 .° 
26.) 25.09 2800 
32.8 ae 32.3 1,000 
davenaa 
29666291 3300 
Bry eee! 3900 
BI 60a 3161 _ 3700 
Lu eE SYR GE 2900 
PLY Sao ok Sy a} 2300 
23, Oe Oey 2200 
261 ae ore9 3200 
20.) 19.9 1800 
Pe) - 2200 
26.6 26.1 2800 


Cs ao 


ts ; 7) a S ind fi 
, ¥ 
Amal a 7 i ‘ 4 a 


7 & 
‘a, : : 4 ‘ . a “ mt ) —  * Ps es - 
a i dad ; , ae | eye sd * ‘ a) “a4 lies wey eae) r 

= io in 


: ’ 
2 / 
’ eee = 


oe 7 


TABLE IT.2.ha SWISS HAMMER TEST RESULTS ORTAINED 
TEP ae a ra er ree oe op 


FROM THE UNCOLIAPSED STRUCTURE (STARS 
Indicated 
Readings Cor= Conpressive 

Temp. Vertical Down, Aver- rected Strength 
Location Date ae Schmidt Hammer age Average (PST) 
9 to 10 “ae | 
F toG efee/{ i. 3lk 22 422 .26,2),,30, 24.68 2.3 2500 - 
10 to 10 | 
F toG efe2/7i 3h 28,29,30,26,21, 27. 26.9 3000 
Us:th Floor | 

Slab 
8 to 9 | 
D to E- 2/22/71 3h 29750,c0551 5015 Spiers Steps 3600 
9 to 10 . a 
D to EE Lo fare ae ae 28 ,28 ,29 530,31, 29 02 28.07 3300 
10 to 12 ae ve , 
D to E. gf ed eee 29 32 527 531,28, 290 28.9 3300 
8 to 9 : : 
E to F Byer filee oe. 21 21 .28,29 5) -2h.6 2h.) 2500 
9 to 10 | | | | | 
EtoF. 2/22/71 3h eer geU so 1 5) 0. OME Gs L *3200 
IO2t0-12° | , 
Eto F 2/22/71 3h Si eiiesietess05” siteOeer trek 100 
8 to 9 
FP toG oe 2 alfa SBIR Bales Cs La yc Dee a va [a isp. 4100 
9 to 10 | 
F to G 2/22/71 3h. 32 53 att ye 435, 32,8 Sces 1.000 
10 to 11 j | 
F toG 2/22/71. 3h Beige ge Ogee oats) ceOedl ys ohe 3200 
13th Floor 
Sleab 

8 to 9 | | 
DtoE Shelf ite Some Ht 531633630 335, 33-07 3265 1.000 
9 to 10 
Dtok SY MV (Ak BP CERES Pes ee he Se 31.9 3900 


soe " ; x : : hes 6 | atbsdhasheew vid ; Bf 


: A 4 F oa 7 y t y : 5 ry - ve 7 a 
oc ° a is ' ; ’ ; 
use me y Ps dc ong vd ae Pe OP sw Ie OK, 
7 wl 76: a 


7 | nt ey! hn ee hae oe, wg hie | wes aaa i 


TABLE IT ee alta 


Location 


at. Ld. 
DtolkL 


Geto 9 
E to F 


9 to 10 
E to F 


Teco. LL 
& to F 


8 to 9 
LO: G 


9 to 10 
F to G 


20-GoO 11 
F to G 


12th Floor 


Slab 


8 to 9 
D to E 


9 to 10 
DtoE 


77e2 GO LL 
ND to E 


8 to 9 
E to F 


9 to 10 
EtoF 


206 Coys ia 
EtoF 


8 to 9 
F to G 


9 to 10 
F to G 


FROM THE UNCOLLAPSED STRUCTURE (SIARS 


Date 


sya ge 


3/ 1/71 


3/1/71 


3/ 1/71 
3/ LT 
3/ 1/71 
3/ 1/71 


2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 


2/12/71 


2/12/71 
2/12/71 


Readings 
Vertical Down. 


Schmidt Hammer are 


31.,32,3h 34.33. 
32 ,35,.31,31,33. 
33 53153233.33 » 
36,32 3653.37» 
28 ,28,31,35532, 


29 526532 534 53h » 


Seer he by 


3941532539 0, 


33 3h 39 539 s3h5 


37 539 938 s0 sh0 5 
WL bt 0 sh2 42, 
N2437 2 dh sh3 » 
31431528,31.35. 
39 hi sh0 42 425 


37 933 035 9355365 


Aver= 


32.8 
32 ob} 
32 ot 
35.0 
30.8 
31.0 


29.9 


38,2 
35.8 
38.8 
hi.2 
41.6 
31.2 
1.0.5 


3502 


SWISS HAMNER TEST RESULTS OBTAINED 


Cor= 
rected 


Average (PST) | 


| 3203 
31.9 
| 31.9 
3he9 


30 03 


30.5 


28.5 


3707. 


SES 


38.3 


10.7 


Mle 
30.7 
1.0.0 


3.07 


Indicated 


Compressive 


Strength 


1.000 
3900 
3900 
4500 
3600 
3600 


_ 3300 - 


5100 
1.600 
5300 
5800 
5900 
3600 
5600 


1500 
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TABLE II.2.'a SWISS HAMMER TEST RESULTS ORTAINED 


BROM THE UNCOLLAPSED STRUCTURE (STARS) | 


x Indicatod 
4 Roadings Cor- Compressive 
Tompe Vertical Down. Aver=- rected Strength 

Location Date _— OF Schmidt Hammer aco Average (PST) 

10 to ll ? 

F to G 2/12f7L 3 4.0,35.5360352399 3700 = 3.605 1900 

lth Floor 

Slab 

8 to 9 : | | 
B Dior 3/ U/TL = OF 3.529 529534 5345 32.0 3165 3800 
m9 to10 fer , 

D to E ye (eet 31 31426533 531.55. 306. 29.9 3500 
B10 to 11 oe | | 
me DtoEk fel / fee O+ 930,27 ,28 27,29, 2862 2757 3100 
= 8 to 9 et | | 
mE to F 3/ 1/7L 0+ 27529,28,28,30, 28.4 2709 3200 
- 9 to 10 | un 
 EtoF yt Le O33 315325305325. 3166 oy inab 3700 
10 to 12 oie | | | | 

B to F BRUT mere 2 7.529 532526,20,  28ch 4227.9 3200 

oto 9. | | | 

F toG B/E LL) eit Ot 232532 5335305325 . 31.8 SW ABY 3800 

9 to 10 3 

FtoG 3/ 1/7L Or = 26,26,2 27,31, 26.8 26.3 2900 

10 to 11 

menoiG - 3/1/72 hot 31,32,29,35532, 31.8 Bless 3800 

10th Floor 

Slab 
8 to 9 

Dto£ Bel / ile 0) 2h 529,29 chal 5) 2600 825.5 2700 

9 to 10 . ; 

DtoE Bet fie 10 31 31,260,533 2326 30st) 22969 3500 

10 to 11 

D to = Bete Ome ell 520 20 22225) 211 6G 24.3 2500 

8 to 9 3 3200 

-EtoF 3/1/71 YO 27,29,28,28,30, 28.4 27 09 


2. / ‘pear i 


A 4 


ay 
+ 


ZS to 10 
E to F 


10 to- lil 
E to F 

8 to 9 
F to G 
9 to 10 
F to G 
1 


GO) LL 
F to G. 


8 to 9 
Dto E 


9 to 10 
D to E 


10 to 12 
Dtotk£ 


8 to 9 
E to F 


| TABLE II,2.ya _ 


Lotation 


9th Floor 
Slab 


SWISS HAMMER TEST 


RESULTS 


OBTA TNED 


FROM THE UNCOLLAPSED STRUCTURE (SIAPS) 


Dato _ 
3/ 1/71 
3/ 1/71 
she naw ak 
sopeeat 


3/ 1/71 


3/ 7 
oye aval 
Shag at 
3/ 1/71 
3/ 1/71 
3/ 1/71 
3/ 1/71 
3/ 1/71 
3/ 1/71 


Roadings 
Vertical Down. 
schmidt Hammer 


ET 229 932530532, 


ng Pe ewe LETS 


- 32532 533230532, 


Os coven. sUs 


31,32 29 31.325 


29Eco geo, she jes 
Cig esse geo. 
25 529 928 5255305 


30 529 28 528 2305 


30,28 26,29 5,28, 


28 28 5295305315 
29 529 529 533 527 5 
29 431,28,25,25, 


28,29 928 228 239 3 


Avere- 
age 


30.0 


27.0 
Bi60 
26.6 


31.0 


28,8 


me tou 


27 elt. 


2940 


28.2 
2902 
29 elt 
27.6 


28.6 


Cor- 


rected 


Average 


29.5 
26.5 
31.3 
26.1 


30.5 


28.3 


26.5 


26.9 : 


28.5 


27 ol 


28.7 


28.9 


27 ot 


28.1 


Indicated 


Compressive 


Strensth 
(PST) 


31.00 
2900 
3800 
- 2800 


3600 


~ 3200 
2900 
3000 
3300 
3100 
3300 

| 3300 

- 3000 


32090 


eS,£5 


7 


a] 


Rey ert : 
Pee iad 


bits OA,05, 


eee SS Fe aa 


» Location 


- 8th Floor 


HO Ho OH O@ 


TABLE II.2.la 


Slab 
to 9. 
to E 
to£& 
0 be aint 


rs G 
ea ot. 
F to G 


8 t 
Ft 
9 
iy 
B 


7tn Floor 
Slab =: 


a 
8 to 9 
DtokE 
9 to 10 
DtokE 
10 to ll 
to 


D 5B 
8 to 9 
E to F 


Barto... 


SWISS HAMER TEST RESULTS OPTAINED 


FROM THE UNCOLLAPSED STRUCTURE (SLABS) 


3h, 


3h, 


- Readings 
Vertical Down, 


schmidt Hamuer 


3653153853229» 
35 93, 315345355 
37 533 528 9355355 
37 936527 oO 93h 
31,34, 28,33 315 
3) .31..28 533.533 


36 534. 26535 5365 


3h. 432 430 533 32. 


39,38 ,38 385355 


(3353l.2831.33 » 


32 23653, 234.538 5 


32 May o3lt 533 2355 


29551630, 535c95 


Aver- 


ro 
azo 


3362 
33.8 
33.8 
34.08 
31.) 
32.6 
33. 
32.0 


37.6 


31,8 


3h.8 


ets s 


By. 


Core 
recived 


Average 


3267 
3303 
3303 
3h..3 
3009 
E313 


3209 


Srey 


374 


31.3 


33 


3123 


31,1 


Tndicated 


Compressive 


srength 


ee Le) eee 


1.1.00 

4200 
4.200 
100 
3700 

- 3800 
11.00 
it 


5100 


3800 
11100 
3800 


3700 


; | 
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: “ ae 
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TABLE II.2.ha 


Location 


9 to 10 
E to F 


20 O21. 
E to F 


8 to 


9 
F to G 


9 to 10 
F to G 


10 to 11 


F to G 


6th Floor 


Slab 


Oo 
5 Sr aro. 
Cc 
° o 
re 


Mw Mo WwW 
Oo 


eer vcr er 
oO 


=) 
Oo 
ct 
°o 
fs 


F to G 


. SWISS HAMMER TEST RESULTS ORTATNED 
eee ene me a 


FROM THE UNCOLLAPSED STRUCTURE (STARS ) 


Date 


2/9/71 
2/9/71. 


2/9/71 


2/9/11 - 


2/9/71 


| 2/9/71 


2/9/71 
2/9/71 
2/9/71 
2/9/71 


2/9/71 


2/9/71 


2/9/71 


2/9/71 


Tento. 


es 


SOLD 


3 
3h 
“3h. 
3) 
3h 


3h 


3h 


Readings 
Vertical Down, 


27 23h}. 132 531529 » 


31528 ,29 529 5295 


aleso 233 ..355335 


Bo eskse Oe 3h s 


37 38 535 537 sh2o 


30 ,30,35 3h 93)» 


3h 537 st 530 53h 5 
Seed Sy Sie says Ey 
33 933 033 227 521 
1.0033 039 039 03s 
28 ,27 531,27,31, 
35 438 435238 4355 
36537 32035032, 


33 531,32 53)2355 


Avoere 


30.6 


eee 


34 oly 
Srard®) 


3708 


see 
35.8 


3.09 


3006 


37.0 
28.8 
3602 
3h.2 


3300 


Cor= 
rected 


= 30.1 © 


28.7 


3309 


shh. 


3703 


sryput 


35.3 
3.5 


gtyat 


36.5 


28.3 


3567 


3307 


3205 


Indicated 


Compressive 
Strength 


Schmidt Hammer ago Average (PST) 


3500 
3300 
4.300 
3800 


5100 


3900 
1.600 3 
1.200 
3500 
1900. 
3200 

| 4.700 
4.300 


000 
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TABLE II.2.la SWISS HAMMER TEST RESULTS to OBTAINED 


8 


FROM THE UNCOLLAPSED STRUCTURE (SIABS) 
: Indicated 
Readings Cor- Compresive 

| Temp. Vertical Down. Aver= rected Stronsth 
Location Date OF Schmidt Hammer ago Average . (PST) 
Sth Floor 

Slab 
8 to 9 | 
Dtok eo / (Umer Ost sg O439 41s HO = 39.9 5600 
9 to 10 7 | 
Dtok 2/25/7T. 38 35,3842 45,335 B32 e0 mera 06> 5300 
10 to 11 
DtokE 2/25/7T. Bobi nO 636 .30.50, 38.8 38.3 5300 
8 to 9 : | 
E to F Pe Oe 30551531 550550 5 a 3102 te 30657 1.700 
9 to 10 
E to F efeo/il 38 US bh 222, 43.0 (42.5. > 6000 
10 to 11 aes 
EB to F 2/25/T. 38 3b 252, 3.2 4207 > 6000 

to 9 | : 
FtoG Bheo sie me obi 3558139 so  10.6) 10.1 _ 5700 
9 to 10 | . 
F toG 2/25/7L = 38 4325465435435 43. 42.9 | > 6000 
10 to 11 3 
F to G 2/25/71 38 Bhs 4 933 4.0 ATS 5 36. 3569 : . 1.800 

ete Floor. 
Slab 

to 9 

to E 2/25/71. 38 26,26,28,28,32, 28.0 2765 3100 

‘to 10 

to E Ay rleD of tle 9 Sy ie ee wes ree neces Stee wis lo yeak 3500 

0 to ll 

to & AY acy wf ES tar = as YP YS {0 -> Ps | 8 a4: Pe 31,00 

to 9 

to F 2/25/71 Sth al pod ee eee an ele? 3200 

to 10 ; , 

to P 2/25/11 38, 32432,29,31.33» 31elp 3009 3700 
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“TABLE II.2.Ha SWISS HAM? TEST RESULTS OBTAINED 


FROM THs UNCOLITA PSED STRUCTURE (SLABS ) 


Indicated 
Readings Cor- Compressive 
. Tem. Vertical Down. Avoer=- rected Strength 
Location Date Or ss Schmidt Hammor ace Averare (PST) 
£0,.to 11 
E to F o7eo/ (ee SO MeO lig Sl gl 5305 5200), 23260 3900 
8 to 9 | | 
F toG Bynes / (due 3055 27530532 520042054 :29%0 28.5 3300 
9 to 10 | 
F to G 2/25/7L 38 28,3),345305385 33.6 3361 1200 
10 to 11 Mp ae } ws 
F to G eye (ime 3000 2953073153053, 0 3066 30.3 3600 
3rd Floor 
Slab 
8 to 9 
Dtolk fey eee sO 2O536532530530, 31.2 3057 3600 
ito 10 | | | . 
Dtok es (ime OOI E35 551 sok est eol se) Sltelt 3309 1.300 
19 to 11 . 
Dto& eo Lee OMNES 55055995 (3505 > S0elt 3509 4.800 
8 to 9 | 3 
E to Be es OS 05 3.3:550553'0505) S32 oll 3 Lo ao 3900 
9 to 10 } | 
E to F toga = hve SEE cys y ee se 35.0 3.65 1.500 
10 to 11 
meorF - 2/25/71 38 28,28,29,30,29, 28.8 28,3 3200 
8 to 9 : 
ar to G 2/25/12 38 af fifa Tes Wh SERGI 30.0 29.5 31.00 
[ 
9 to 10 
q to G Bie eee ee 32552450 552550 ,0 20, 3065 3600 
“10 to 121 | 
# to aeyAah eth eb ach be eee eS a 33 e1 200 
2nd Floor 
Slab 
2/25/71 36 33534237032.325 33206 . 3301 4.200 


TABLE II.2.a SWISS HAM®R TEST RESULTS OBTAINED ~ 


FROM THE UNCOLIAPSED STRUCTURE (SIABS) | 


Indicated 
| Readings Cor= Compressive 
| Tomp. Vertical Down. Avor- rected Strength 
Locttion Date OF Schmidt Hanmer - age Averare (PST) 
2nd Floor | 
~ Slab 
9 to 10 oe | | 
eee efeo/7lL 36 . 3353853743838, 36.8 343 . 1.900 
10 to 12 | | | 
Dtok Chet 2 30 -) 29 5325330305285 30 © 2929 3500 
8 to 9 | 
Etor 2/25/71 . 36 35,36533.3h.345 Zhe 3309 4,300 
Se . | ) 

EB to F 2/25/71 36 betes sts cy 3h..2 3307 14.300 
mco Lk. i. . : 
to F 2/25/7l 36 - - - = = = m= = 
8 to 9 | | | / 
FtoG 2/25/71 36 8 20,2,26,21,29, 24.6 ales _ 2500 
9 to 10 ON 
F toG eof tee 568 25530532 ,29 5095 20.0" 2063) 3200. 


Ms Ge | 2/25/71) ~ 36 35529030635,325 32.2 3167 3900 


ry 


en} 
Reed 
oat 
tte ae aes 7 
(i ie 4 Sie 
Li # 


a" 
« 
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Py. ras; 
ey ae 
Ler 4y 


Ce Al 
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en He. 
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a mM 
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Cer ee SO ee 
7 singe 


Tocation 


Columns 
' 16th Floor 


to Roof 


D-9 
“D-10 
DX-11 
E-8 
.. 
E~-10 
E-11 
F-8 


TABLE II.2elib 


FROM THE UNCOLIAPSED S 


TRUCTURE (COLUMNS ) 


Date 


2/26/71 
2/26/71 


2/26/71 


2/26/71 


2/26/71 


2/26/71. 
2/26/71 


° 2/26/71 


2/26/71 
2/26/71 
2/26/71 


2/26/71 


2/26/71 
2/26/71 


2/22/71 
3/1/72 
2/22/71 
2/22/71 
2/22/71 
2/22/71 


SWISS HAMMSR 


TOMIp » 
On 


38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 


Roadings 


Vertical Down. 
Schmidt Harmor _ 


30 2h .23 ,29 ,28, 
30529 426529 429. 
31527 .25,28,26, 
32532530 530 53) 
26,3252329529. 
26 526,29 528 5295 
26,28 »25 526,22 5 
30 ,28 532529 526, 
30,28 ,22 529 930, 
26,28,.27 227 22h, 
2) 527 529 528 5325 
30 529 5265325335 
22 ,30 ,28 93) 27 » 
26,28 27 932036. 


26,26 ,31 525 530, 


30 529 530 527 9285 


26527 525 527 327 5 
28 ,28 529 526,305 
29 529 529 529 s2hty 
27 521,30,526327, 


TEST RESULLS OBTATITED 


Avere 


ALA 


26.8 
28.6 
27 olt 
31.6 

27.8 
2746 
25.) 
29.0 
27.8 
26h 
28.0 
30.0 
28.2 
29.8 


28.0 
26.0 
260). 


ghee 
28,0 
26.2 


Core 
riecdrenee 
Average 


26.3 
rae at 
26.9 
Sis 
2703 
ee 
209 
28.5 
273 
2549 
Aled 


“Ee AS 


2Tof 
29.3 


eee 
26.3 
me Pty| 
27 oT 
2705 


2567 | 


Indicated 
Cornmressive 


' Strongth 


(PST) - 


. 2200 
2600 
2100 
3100 
2.00 
21,00 
2000 
2700 
2.00 
2200 - 
2500 
2800 
2500 
2800 
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2600 
2200 
2500 
2500 
2100 
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TABLE II.2.hb 


Betton 
E-11 
8 | 
F-9 


F-10 


FROM THE UNCOLLAPSED STRUCTURE (COLUMNS 


2/22/71 


SWISS HAMMER TEST RESUL'SS OBTATYED 
A PAL SN Nes tnstenrnereiopinetnoreeat® 


Date op ee 
e722 711 a 3h 
fees 3 
2/22/7L 34 
3/ L/7L “ho 
2/22/11 3h 
Self). 1.0 
2/22/71. 3h 
2/22/71 | 3h. 
2/22/73 
2/22/71. 3h 
2/22/7. = 3h 
eieo7Tl a 3 
2/22/71 3h 
mase2 /71.. 3h 
2/22/71 3h 
(2/22/71 3h 
3/1/71 ho 
2/22/7L 3h 
Wer ¥ gas Se 
2/22/7L 3h 
2/22/7l 3h 


Readings 
Vortical Down, 


Schmidt Hammor ace 


ra eras ade rea Lip is 
29 927526529 529 5 
20 529 2 26,28, 
256e2 ee eo eG. 
26523 527 527 525.5 
26,19 52852525, 
26.23 523 525 5295 


30 528 526,29 530, - 


Sy (ala pyas pets Pies y 
30 531,30 30529, 
28 528 52), 529 ,27 » 
27 529 528 527 5295 
26 27 429 533529 5 
28 52h 526,23 ,26, 
29 53152526530, 


26 522 29 528 5235 


7a ernie nae Porta alt te 


26,2) 529 529,29, 


27 ,25,31,25,29, 
Pall eS IATA STs Pied Bie 
27 529 52h 526,29, 
26,26,25,22 28, 


Aver-= 


2562 
28.0 
25 ol} 
2h: ol 
25.26 
2.46 
age 
28.6 


28.8 


30.0 


27s 
25,0 
28.8 
25 olf 
28.2 
26.0 
27.8 


eg Pah 
P27 


26.2 
27.0 
25 elt 


Cor- 
rected 


Average 


27 
ates) 
2ht.09 


2307, | 
areal 


2h; 92. 
al.o7 
28 1 


28.3 
25.09 
2607 


2705 


28.3 
ho 
27-7 
25.65 


- 2763. 


bees 
26.9 
2567 
26.5 
2.9 


indicated 

Compressive 

Strength 

(PST) 

2000 
2500 
2000 
1800 
2000 
1900 
2000 


2600 


2600 
2100 
2300 
2500 
2600 
2000 
2500 
2100 
2500 
2300 
2300 
2100 
2300 
2000 


TABLE II.2.lb SWISS HAMMER TEST RESULTS OBTAINED 


FROM THE UNCOLIAPSED STRUCTURE (COLUMNS ) 


Tudicated 


Readings Cor= Compressive 
Temp. Vortical Dom. - Aver= rected Strength 
Location _ Date ae Schmidt Hammer_ age Average (PST) 
Columns 
13th Floor 
to lth 
Floor 
{ | 
D-9 3/ 1/70 .38 = 32,534. 932432 ,3h5 32.8 3203 31,00 
‘D-10 3/ 1/70 = 38) =—- 32.930.535530530, 31.) 3009 3100 
“DX-11 Beet 0 S027 631731535535, 31.8 3123 3200 
Mem = 3/1/70 38 34,36,36,31.32, 34.8 343 3800 
E-9 BMI 102 38 * 37,38,36,38,30,. 3704 36.9 1300 
E-10 Be (0M 30) 31 5305305305305 - 30elL 3509 4100 
E-11 Mt yat 77030). 33,528,209 29,32 30.0 29.5 2600 
pr-8 Bm (OME 3025 32525525525, 26.1). 25.9 22.00 
F-9. Bye s10m 36. 29,18,21,30,20, 23.6 Bim 1750 
F-10 ye TOM 36 8 29 526,25 5295275 2702 Osim 2300 
F-11 Beet 1 0ee 5688 26,29 530,30,32,, 29 elt 28.) 2600 
G-9 LOM SO. Se 5ll 2153 5c%s 2900 26255 2700 
G-10 B/17710. 38 3 526,19,26,30, 274 26.9 2),00 
GX-11 BITTON 30%e 25420,29 9295519. 20ell | 2769 2500 
Columns 
i2th Floor 
to 13th 
Floor 
D-9 —2fl2/7L 3h 39 gh 0 342.539.5355 3900 38.5 4.700 
D-10 2/12/71 3h 4036532539939 3600 3509 1.000 
DX-11 2fl2/7i 3h =. 28,37 36538538, 374 36.9 1.300 
-8 2/12/7TL 3h = 0535536537539 37h 36.9 4300 
E-9 2/12/71. 3k 3394375338539. 37 elt 3609 . 4.300 


5 
| 
{ 


Location 


E=-10 
Bell 
F-8 
Fe9 
F-10 
F-11 
G-9 
G=-10 
GX-11 
Columns 
lith Floor 
to 12th 
Floor 
D=G 
D=-10 
DX-11 
E-8 
E-9 
E-10 
E-11 
F-8 


TABLE II.2.b 


SWISS HAMMER TEST RESULTS ORTAINED 


FROM THE UNCOLLAPSED STRUCTURE (COLUAIS 


Date 

2/12/71. 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 


2/12/72 
2/12/71 


2/12/71 


712/71. 


2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 
2/12/71 


TenDp » 


3h 
3h 
3 
31, 
3h 
3h, 
3h 
3h 
3h 


hor 
lor 
L.o+ 
0+ 
10+ 
O+ 
Or 
0+ 
hO+ 
Or 
LL.O+ 
Low 


Readings 
Vertical Down, 
Schmidt Hammer 


1.053653 2355355 
38 ,h2 438,37 537, 
38 437 sl.0 .365355 
3653053810 538, 
38 38 3h. ,36538, 


BOs 306s cea? te 


39 539 938,110 36, 


sioSy ape ysl 


37 033 039 535365 


SE SYS yes? MOA 


36537 337 9385335 
38 537 35335365 
33 933 91,0 38,38 5 


36,38 ,36,0,36, 


35 939 a3 653 5355 
33 534. 38.3836, 


3 6,3 5539 atl 05 
Sy SEs Seber 


35 237 436510335 
3h 037 532.39 315 
3h 31.0 536539 535. 


Avere 


sar met ee TE eT SON re aa > ey 


3526 
3702 
3506 


36h 


3702 
3) elt 
35.8 


35 ohh 


35.0 
36.2 
3h.06 
36.8 


Average 
sbre 
37.9 
sel 
369 
3603 
36,0 
37.9 
3601 
83.5 


35.2 
3607 
se 
3509 
36.7 
3309 
3503 
Seo 
34.65 
356 te 
3hol 
36.3 


Indicated 
Compressive 


1.000 
4.300 
1,000 
h100 
1300 
3700 
1.000 
4.500 
3800 
200 
3700 
200 


; rn i j 
‘ 7 i : em 2 
Bp F i) ren J eae Aas 


- y Be 
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> a® aa ’ 
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TABLE II.2.)b 


Location 


_ G10 


GX-11 


Columns 
LOth Floor 


Soe ..th. 
Floor 


D=-9 
D-10 
DX=-11 
E-8 


E-9 


P-8 
P~9 
F-10 
Fell 
G-9 
G10 
GX-11 


Columns 


9th Floor 


to 10th 


Floor 


D-9 


D-10 


| FROM THE UNCOLLAP 


Date 


2/12/71 
2/12/71 


3/1/71. 


3/1/71 
3/1/71 
3/1/71 
3/1/72 
3/if7i 
3/1/72. 
3/1/71 
3/1/71 
SAESTE 
3/1/71 
3/1/71 
3/1/71 
3/1/71 


2/9/71 


2/9/71 


¥ ¥ 


Readings © 
Vertical Down, 
schmidt Hanmer 


38 439 237 533 431.4 
33 28 53), 9375355 


S921 p20 eel sc0; 


29 931525 227 5275 


29530631 531 5315 
28 ,29 ,26,30 28,5 
28 ,28 ,29 529,31; 
31531526,30,30, 
29 530528 526329, 
253061 p20 5325 
2325 ,2h ,28,26, 
33 528 528 530325, 
29 536533 5325295 
2h, 2h .2h 5315355 
30 531531,31,31,; 
28 ,29 529 529 530, 


25 531539 532 5325 
24,32 eas 223 a5 


SED STRUCTURE (COLUMNS 


Avore 
age 


3526 
Sell 


| at aT 


278 
27.8 
28.2 
29.0 
29.6 


28.) 
Pebalt 


25 02 
28.8 
28.2 
27.6 
30,8 
29.0 


30,0 


31.0 


 SUTSs HAMMER TEST RESULTS OBTAINED 


Cor-= 
rected 
Avoraroe 


aire ah 
3209 


26.9 
27 03 
ales 
alte, 
28.5 
29 ot 
aihed 
27 29 
2ht.07 
2OeS 
lek 
Stet 


3083 


28.5 


29.5 
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Strength 

Pies) oan 
1.000 


3500 
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2100 
2.00 
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2700 
2800 
2500 . 
2500 
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2600 2 
2500 
21,00 
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2700 
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Location 


DX~11 
E~8 
E-9 
E-10 
E-11 
F-8 
F~9 
F-10 
P-1l 
G=9 
G-10 


GX-11 


Columns 
8th Floor 
to 9th 
Floor 


D-9 


Date 


of If (Lo 


2/9/71 


S79 Fite 


2/9/71 
esos it 
2/9/71 


2/9/71 
2/9/71 


2/9/71 
2/9/71 
2/9/71. 


2/9/71. 


2/9/72 
2/9/71 


2/9/72 


2/9/71 
2/9/71 
2/9/71 


2/9/71. 


2/9/71 


2/9/71 


SWISS HAMMER TEST RESULTS OBTAINED 
eee a ea 


FROM THE UNCOLLAPSED STRUCTURE (COLUMNS ) 


Tomo. 


3h, 
3h 
3h, 
3h, 
3h 


36 
36 
36 
36 


36 


36 
36 
38 
36 


Readings 
Vertical Down, 
Schmidt Hammer 


28 530 535427 325 
2052Ts 315205305 


30 530 932530 4315 _ 


3053136526527» 
31,32,31529 32. 
29 527 27 532.039 
30 530 530 527 526, 
32 428,30 527 527 


28 533 532 530 5325 


30 527 529 529 9325 
32 935 532527 5275 
32 939 529 527 2305 


33 529 027 030 535. 
28 ,30 32527 o3lts 
26529 532527 5329 
38,10 ,38 528,35, 
38 ,31,42536,31. 
28 53253338 325 
35 93l 538 5355355 


35 43152653) 529 9. 


31 vs Be 920 229 223 3 


Aver- 


are 
30 oly 
28 ohh 


30,6 - 


30,0 


SmeOte 


29 o8 
28.5 


28,8: 


31.0 
29 alt 
30.6 


29.6 


30,8 


30.8 
29.c 
35.8 
3566 
3206 
35eht 
81.0 
30 oh 


Cor- 
rected 


Avorage 
eye 
ated 
5051 


29.8 


30.5 
29.63 
2801 
28.3 
30.5 
28.9 
30.1 
29.1 


30.3 
30.3 
Boe, 
3563 
3501 
Srepas 
3h. 09 
30.5 
2909 


‘ Indicated 


Compressive 

Strongth 
PST 
2900 
2500 
3000 
2800 
3000 
2800 
2600 
2600 - 
3000 
2700 
3000 
2800 


3000 
3000 
2700 

1,000 
1,000 
3300 
3900 
3000 
2900 


ae 


+ 


mite ease: “ ee a 


TABLE II.2.)}b 


Location 


F-10 
Fell 
G=9 
G-10 
GX-11 
Columns 


7th Floor 
to 8th 


Floor 


D-9 
D=10 
DX-11 
E-8 
E-9 
B10" 
E-11 
F-8 
F-9 
F-10 
Fell 
G-9 
G-10 
GX-11 


_ FROM THE UNCOLLAPSED STRUCTURE (COLUMNS ) 


Dato _ 
2/9/71 
2/9/71 
2/9/71 
2/9/71 


2/9/71 


2/9/71 


2f/o/i1 


2/9/71 


2/9/71 
2/9/71 
2/9/71 
2/9/71 
2/9/71 
2/9/71 


2/9/71 


2/9/71 
2/9/71 
2/9/71 


Pa OF if ee 


SWISS HAMMER TEST PESULTS OBTAINED 


Temp. 
OF 


36 
36 
36 
36 
36 


Readings 
Vertical Down. 
schmidt Hammer 


32,33 ,26,32,3l 
32,30 30.37.31, 
25632533850 ,335 
DSW ky ce yeRy 
32,3) 3h, 032.036. 


38 3.0 53653) 15 
1.0 3.0 536535 35 
3h, 238 s3h, 530 35 » 
33 536538538 533 » 
36,38 538531210, 
38 535 939 3h 532» 


Ney SSSA Gey 
38 3h, 031.533 0355 


3h 533 0365110 5355 
36,3, 5325325385 
35 538 37 oly0 shh0 
42,3841 SNL, 
38 32 ,32434.365 
3h, 3 534.534 534» 


Aver-= 


ars 


31h. 


32.0 
312) 
Bree 
33.6 


37.8 
STE 
34.02 
3506 
36.6 
3506 


35h 
- Bhe2 


3506 
3, ot 
38.0 
Wl ob 


Shel 


34.20 


Cor= 


rocted 
Avoragzoe 


30.9 
31.5 
30.9 
3067 
3301 


3703 
3607 
3307 


3504 


3601 
3501 
3.9 


| 3307 


350i 
3309 
3705 
40.9 
3309 
33-5 


Indicated 
Comoressive 
Strength 


_ (2ST) 
3100 
3200 
3100 
3100 
3500 


Whoo. 
1,300 
3600 
1,000 
1.200 
h.000 
3900 
3600 
1,000 
3700 
1.500 
5200 
3700 
3600 
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TABLE II.2.)}b SWISS HAMMER TEST RESULTS OBTA TIED 


FROM TEE UNCOLLAPSED STRUCTURE (COLUIMS 
Indicated 
Readings Cor- Compressive 

Tome. Vertical Down, Aver=- rected Stroenzth 
Location Dato  «- «. OF Schmidt Hammer age Average — (PST) 
Columns 
6th Floor 
to 7th 
Floor 
D-9 B7A9 7 (Lee Si 5253 0305375 aheb Shel 3700 
D-10 2/9/71 3h 36,40,30,31,355 3500 ~ 3bed 3800 
DX-11 eyed | Lem 5 506525305505) 350 5) lel 3900 
E-8 Bey? (ee 305505 30,30 s52 5) Sel eed @ 3900 
E-9 2/9/71 34 3235537035038. 350 = 3D 3900 
E-10 yo 7 Cs 0535535539550s 3900. 3563 _ 1,000 
E-11 Pye Cee ol 3 1530s 30545 sate 310 36.5 300 
F-8 2709 Sis 32 5355955405395 35el 3569 1.100 
F-9 2/ fyogh Site Sess ioas pe ees Cy shh Soet 3500 
F-10 BS ol 39 5305500520305 see 3307 3600 
F-11 2) Syd, SIT) SIAC ES Pcl cy el 3509 1.100 
G-9 BYES e504 3 532,20 53.5 3200 S203 31,00 
G-10 Bao) 7 Wee 536,3135.205 3208 3203. 31,00 
GX-11 BYES /7 Wal 0536534 stad 3300. 3303 3600. 
Columns 
Sth Floor 
to 6th 
Floor 
D-9 2/25/71 38 1538512537535 3902 3807 1.700 
D-10 2/25/71 38 40,38,35437.32; 36.) 35.9 4.1090 
DX-11 2/25/71 38 36,4046,040, HO 3909 5000 
E-8 2/25/71 38 3953653940538, 38.) Slat 1.500 
E-9 2/25/71 38 1.0 537 54653 sls biol, Sy. 5000 


TABLE II.2.lib . SWISS HANMER TEST RESULTS OBTAINED 
EC ET Ee ene stent tec eationtonedt) 


FROM THE UNCOLLAPSED STRUCTURE (COLUMNS 


Readings Cor- every... 
Bete toe Ore isonniaeinaimes ace Ts notes nS) 
E-10 2/25/11) 38 * 16,38,38,33.15, 0.0 39.5 1.900 
E-11 2/25/71 38 =0,36542435385 3928 3923 14.900 
F-8 Ceo, Piao Umer oes) te 10 365 30.8 7 -38.3 1,600 
P=9 2/25/1L 38 4642546525395 300 h2.5 > 5200 
F-10 2/25/7L 38 =—4 3343754253836, 39.0 38.5 1.700 
F-11 efeofil, 38° h0,43.32538,35, 39.6 - 39.1 1,700 
a-9 2/25/72. 38 420,382,140, Ok 3969 5000 
G=10 2/25/72 38 37 50320,395375 38.6 38.2 4.600 
GX~21 2/25/11 38 = h1.435.3610.42, 38.8 38.3 _ 4.600 
Columns 7 
hth Floor 
to 5th 
Ploor 
D-9 2/25/71 38  38,32,36,38,38,  36c - 35.9 100 
D-10 Brea Ome 537 Otel 2 39.20 38.7 1.700 
DX-11 Ben / 1 be 50 ay dtp. 30 536,38,36, — 36.hi- 35.9 4100 
E-8 2/25 Fito 38) 10538 5,38 0 2.” 2-39.67 39.2 1.800 
E-9 2/25/71 38 .0,34.538440,38, 38.0 37.5 4500 
E-10 Bees (PLM OM 30 tg 10g Og Pe 302 1 Tel 4.500 
E-11 2425 (ite 38 ie 36,2 O39 kt 3966 (BIL 1.800 
F-8 Shoo fi ke 36 10,352 822, bO.2 | 39.7 1.900 
P-9 2/25/7L 38 38,40,40,36,10, 38:8 38.3 1.600 
F-10 2/25/71, 38 38,365355:00, 38.2 37.7 1500 
F-11 2/25/7. 38 38,39,h2u4,35, 39.6 39-2 1,800 
G-9 2/25/71 38 35sh0.37 240, 38.8 38.3 4.690 


% SSG Be ES ; ah 


2 Of dndet meu Ee: ft award 


TABLE II.2ohb 


Location 


G-10 


GXe1l1 


Columns 
3rd Floor 
to lth 


Floor . 


D-9 
D-10 
DX-11 
E=8 
a i 
E-10 
E-1ll 
F-8 
F-9 


‘F-10 


Fell 
G-9 
G-10 
GX-11 


Columns 
2nd Floor 


to 3rd 


Floor 


D-9 


= D-10 


DX-11 


SWISS HAMMER TEST RESULTS OPTAINED 
SS A Aber’ san abet 


FROM THE UNCOLLAPSED STRUCTURE (COLUBIS ) 


2/25/71 
2/25/71 


| 2/25/71 


2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 


2/25/71 
2/25/71 
2/25/71 


38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
a 
38 
38 
38 


36 
36 
36 


-0510,365315355 


Readings . 
Vortical Down, Avor- 
Schmidt Hammor are 
2 1.0 539 538,38, 39 lt 
4.0 2 42 2,38, 0.8 


Covered No Readings 


Covered No Readings 


35 433532538365  3ho0 
37s Oe 7 305505 melee 
30535 533030037s 3.0 
siete ilestlackyy, A clAqs 
SCs y yes ein pS cEAG 
Sy Seve SL cine ssh: 
36510,35,350, 3762 
305050 530.3550 p Soot 
1,0,537 539 036039» 38.2 
Ser Syetceyelin chy 
36535 535365355 3502 


Column Not Exposed 
Column Not Exposed 


Colum Not Exposed 
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TABLE II,2ohb 


FROM THE UNCOLIAPSED STRUCTURE 


Date 


2/25/72 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/25/71 
2/28/71 
2/25/71 


2/25/71 
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ABLE II .2elic SWISS HAMMER TEST RESULTS OBTAINED 


FROM THE UNCOLTAPSED STRUCTURE (CORES 


Indicated 


Readings Cor=- Compressive 
Location Temp, Vortical Down. Aver=- rocted Strenrth 
S00 Plans) Date OF Schmidt Harmer age Averare _ (PST) . 
lore PH-1 “ 
Mee8 1/2 3/17/71. yer: 26,28,28,26,28, 272 26.7 2900 
ByLIsTL weiliet . 13521,25,19,15, 18.6 ssp < 1750 
3/17/71 e+ «18,12,1),18,1), 15.2, 1h.7 < 1750 
3/17/7L 2+ - 18,26,13,21,16, 17.6 L7ol < 1750 
Be 7is et | 15 19525185195 19.0.5 1865 < 1750 
3/17/72 U2 21511,23,19,25, 1908 1923 < 1750 
3/18/71 38 19s Uy 16,22, 15.0 yd £1750 
=3/y-10 3A, 3/18/71 38 Taper soso seltse 1960 19 01 < 1750. 
3/16/71 48 22,22,24.25,19, 22.4 2269 | 2100 
Ber /e 23/16/71 21,8 ROEPOROTeliseOsmiee Olt elo 2000 
3/16/71 =. 8 ap iy n AR Rea faass 2100 
Horizontal ; 
3/18/71 38 DE 272 7530 205 2Oe0 2661 2200 
15- 
D-1/2-10 1/2 3/16/71 8+ 22,22,23,18,22, 21h 209 1900 
Core 15-24 
G-1/2-7 1/2 3/16/71 St 1s21,23,16,18, 18.4 17.9 < 1750 
ae yaks . | 500 
F-1/3~10 1/2 3/16/71 8+  30,30,30,30,325 BOsle coe? 3 
Uy 2 
1/2 3/16/71 Sr 22,30,22,28,32, 26.8 26.3 2900 
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=F ‘ "43 a hy 6.85 ast ~ On, Se Of, a 


at BLE LLecells 


"Location 


(See Plans) Dato 
Gore 13-1 

D-1/3-7 1/2 3/16/71 
ore 12-1 

-1/2-8 1/2 3/16/71 


g-1/2-7 1/ 3/16/72 
. 


tround Floor 3/18/71 


ore Ga2 
olumn F-8 


3/18/71 


rround Floor 3/18/71 


SWISS HAMMER TEST RESULTS OBTAINED 


FROM THE UNCOLLAPSED S? 


36 


36 


36 


Readings 
Vertical Down, 


Schmidt Hammer 


3h 63232535528, 
35 32530533 325 
30,22,26,31531, 
30 ,30 31.27 936, 
27 .2l,.23 23.20, 


Horizontal 


13 932.2 536536, 


Horizontal 


38 36539 o3503lt5 


Horizontal 


165 old 6.86, 


hd ol 


tUCTURE (CORES) 


Cor-= 
rected 


Averare 


31.7 
3169 
28.1 
30 03 


2209 
37 03 


3509 


Indicated 
Cormressive 
Strenscth 
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3900 | 
3900 
3200 
3700 
2200 
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BLE II.2h.d 


Location | 
380 Appendix 


= 7 2 


Golumn C6, H6 
or H7, From 

h to 8th . 
oor 


* 


Jolumn ES or 

5, From 16th 
Floor to the 

n Roof 


Ts 


Date 


3/ 3/71 


Top surface 
mas Charac- 
istic of 
50L 


76 
Solumn Loca= 


Lon not 
Identified © 


‘—T 9 
Near E-2 
outheast 


orner Main 
Roof Slab 


Ti 


3/ 3/71 


3/ 3/71 
3/19/72 


from South=- 
ast corner 
2in Roof Slab. 
tines Dx=-2 


715 


fain Roof Slab 
to 7 


3/ 3/71 
3/19/72 


3/ 3/7 


S/isfit. 


3/ 3/1 


FROM COLIAPSED PIECES 


3h. 


3h, 
3h 


36 


3h 


3h, 
36 


Readings 
Vertical Down 
schnidat Hammer 


20 223 Pred eal 222 


23,19 518,21 20 


23 2h 523518225 
a 


18,26 ,28,28,25 


RARER CRE 


16,17 515,17 .18 


2i PP oe 25 oil, 
dias ee prt pa eee 90 


U: jy. 525 20 513 
19 ,22,,22,18,20 


Avore 
are 


owdnlenmmemne 


23 ob}. 


20.2 


2263 


25.0 


16,0 
16.6 


17.0 


15.2 
20.2 


SWISS HAMMER TES? uESULTS OBTAINED 


Cor 
rected 
Averare 


2209 


19 of 


16.5 


Ly 07 
19 ef 


Indicated 

Compressive 

Strength 
PST 


2200 


1750 


2100 


2500 


£1750 
£1750 


<1750 


< 1750 
1750 


_ » @ a 7 
>. pee se LORT. 
BS. 6 sorws09 


OSs 


- Location 
Seo Appendix 


ITel Dato 
ei. 17 
olumn Eo E5 s BIA 3/71 
be or F5, Fron 
th to Sth. 
‘loor 3/19/71 
7-18 
ob Identified 3/19/71 
n Structure 
= 7/ 19 
Column 53, Ey, 3/ 3/71 
F3 or Fis L6th feos! 
oor to Main 
Root 3/19/71 
b iT 20 
Main Roof 3/19/71 
m to C, 3) beh 
‘| fast 
12" 2h Colum: 3/ 3/71 
B3, BS, ¥3, F5 
15th to 16th 
floor or El, Fl 
Mth to 1th — 3/19/72 
hg 
WT 22 
aah eens: 3 fi fis. . 
Fs 


¢3 Gi Flor 
f3 . 
fe 


ABLE Ile2.d 


SWISS HAMMER TES? RESULTS OBTAINED 


TSOMp o 


FROM COLLAPSED PTECES 


On 


3h. 


36 


36 


36 


36 


34. 


36 


3h. 


Readings 
Vortical Down 


Schmidt Hammor 


2h 527 922 ,2h) .21 


S0UGCOse Ossie. 


less ee rs a bray 
20 ,28,2h,26,28 


26,22 329 Penns eds 


21519 523 523 525 


POgtO Go oka g 1.5. 


15 20,12, 516, 
LOS} 


23 523 31,2227 


alsa pir ple 


ees ee reg 
32 28 20227 527 


Avor-= 


a0 


23.26 


29.2 


27 ol} 
25 02 


25.8 


22 02 


16.0 
Upel 


25 02 
2h,..8 


2562 
26.8 


Cor-~ 
rected 


re YB b 


28.7 


269 
2h 07 


25.03 


2107 


1505 


13.6 


2ho7 


2h.03 


2h.o7 
26.3 


Indicatod 
Compressive 
Strength 


Averape (PST) 


2300 


3390 


3000 
2600 ~ 


2700 


2000 


< 1750 


e761") 


2600 


2500 


2600 
2900 
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¥ BLE TT 2 elt od 


y ‘Location | 
(See Appendix 


wt. 1) Date 


Golumn Eh or = = 3/ 3/71. 
., From 9th 


ko 10th Floor. 


x2)" Column 
terior 7th to 
16th Floors 
W & 

a 


Southeast 
ner Balcony 


S/e3/ 2 
3/19/71 


3/ 3/11 


Southeast 
corner Balcony 
Slab = llth 
Floor Near 
Lines 2=D 


ii 70 
Typical Floor 
Slab 3rd to 
16th 

a 71 


16th Floor 
Slab 


3/ 3/71 
3/19/72. 


3/9/7. 


i TU 


16th Flow 
s 


3/19/72 
lab 


3/19/71 


3/ 3/7. 
3/19/71. 


SWISS HAM 


FROM COLLAPSED 


36 © 


36 


3h 
36 


36 


OR TEST 


PTECES 


Readings 
Vertical Down 
Schmidt Hamner 


18,12 ,19,11,12 


2h ,25 92h) 519 913 


ayant: 


29 520 51652825 


29 929 229 030 529 


25 29526551525 
28 ,26 .27 928 529 


29 .28 2h 331531 
16,12 ,16,26,28 


iis pyeneeke ey pe 


Atel e5 sel sels 


25 eae Aids: B30525 


Avere= 
age 


JU} ol} 


23.6 


29 02 


27 02 
27.6 


28.5 


19.6 


23 ol} 
211.06 


26.0 


AESULTS OBTATNED 
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2507 
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22.9 
2) ol 
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2800 
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2900 
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“Location 
‘(See Appondix 
ot! 
2 ‘ 78 | 
@ypical Floor 3/ 3/71 
Slab - 3rd to 

Ww 80 

Golumn - Loca- 3/19/71 


$ion Not Iden- 
tified 


4l 83 
7 f 
Pyoical Floor Aes fi. 
Slab 3rd to leet! 
85 | 
¢ Cubic Yerd 3/ 3/71 
Blob of Green 
voncroto with a 
few #6 bars and 


ther assorted 
aings 


il 88 

socation Not 3/ 3/71 

Identified 
3/19/71 
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Date 


‘16th 3/19/71 


FROM COLLAPSED PIECES 


36 


3h, 


36 


Roadings 
Vortical Down 


Schmidt Hammor 


32.225 231} 430 430 


30,30 ,28,27 423 


33 930 527 923 927 


21 523 530 530516 


26527 52h 529 532 
29 935 532 536536 


—-16,23212) .20 


30 528 533 229 531 
30 ,2h, ,2632.530 
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28.0 
hte 


27 olt 
3306 


20-008 


30.2 
28.2 


Cor = 
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Avorare 


29 oT 
aed 


2705. 
2305 


2649 
3302. ‘ 


20.3 


2907 
27 ef 
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Compressive 
Strength 


(PST i=: 


31.00 
3000 


3100 
2300 - 


3000 
4200 | 


1800 


3.00 
3100 


Location 

see Appendix 
sat ee ee 

Sore TT Jol 


fain Roof Slab 


Main Roof Slab 
Southeast 
corner DX-2 
Core 111-2 
Main Roof Slab 
Southeast 
corner Dx-2 
Core Ti5=1 


Main Roof Slab 


Core TT 20-1 


Main Roof Slab 
(D to C, 3) 


Core TT 20-2 


Main Roof Slab 
(D to GC, 3) 


Core Tt 20-3 


Main Roof Slab 
(D to C, 3) 


TABLE II.2.l}.0. 


: SWISS HAMMER TEST RESULTS OBTAINED 


FROM COLLAPSED PIEGES (GORE AREAS) 


Dato, 


3/23/71 ~ 


Bf). 


3/23/T 


3/23/71 - 
3/23/71 


3/23/71 


3/23/71 


3/23/71 © 


Tomp 
OF, 


38 


38 


38 


38 
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38 


38 


38 


Readings 
Vortical Down 


schmidt Hammer 


1652 1 529420 516 


20,1717 ,1),19 © 
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16,20 20,17 37 
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TABLE II.2.5 COMPRESSTIVS STRENGTH TEST RESULTS 


FOR CORES TAKEN FROM COLLAPSED PIECES 


Se a oor ee eee ~ re 


Location Coro Labe Comments & Do-= 
(Soo Appondix Diam- Dato Date Idontie- fic sign Strength 
II.1) eter Sampled Tosted fication (PSI) at 28 Days (PST) 
79  -RR-226 
Mesuetcofsiab. | hh" "2/6/71 2/ 8/71. 3A 2100 3000 
near E-2 South- 
east corner ieee /O/ (Lee 726/71. ~3B 1920 3000 
Wem 2716/7190 798/71 os -30 8 2090 3000 
RR-l.10 
U3 /23/771) 3/25/7 lee <9-1. ©2760 3000 
liar 3/23/71" 3/31/71 -9=2 2660 3000 
: Autoclave Test 
Wil RR-,10 
Main roof slab " 3/23/71 3/25/71 -1l-1 2310 3000 
near DX=-2 South-=- Badly cracked 
east corner Hen 23/120 3/25/71 -11-2 2970 3000. 
Includes steel 
in tested por- 
tion of core 
w 15 | RR-225 
Main roof slab ieee /2O/ (ef) 8/71. ~A _ 1880 3000 
[ao D, G to 7, Cracked 
Ree See /26/712 2/18/71 —C 2390 3000 
A YPC ae MEV AY ae Sy 2611.0 3000 
eS £56 / 11 ee> G/T eG 2390 3000 
-. RR-110 
lain /23/71.. 3/25/71. =15 2300 3000 
| Cracked 
Tr 17 —-RR-226 
Colurn E3, ES, ame 2 Jo fi eee (e077 1 -2A 3690 1,000 
F3 or F5,2rom 3 
6th to Sth hee /s6/7L 2/ 8/7). 28 2870 1,000 


Floor 


TABLE II,2.5 


< Location Coro 
(See Avpondix Diame 
itt otor. 
- Tr 18 
: 
“Not idontified }" 
in structure 
: Tig 
ris 
; )" 
Tw 19 
'Column E3, yt 
El, ,F3 or Fy 
16th Floor yt 
to Main Roof 
Tt 20> 
Main Roof 
near D to C 
and 3 Lines 3-15/16" 
3-156" 
~1g/.6" 
" 
, h" 
The 


Date 
Samoled 


ae eee aes 


| ef, 7/11 


2/al/ in 


yl Uap 
aE ait 


2/10/71 
2/10/71 


PE TY A GL 
2/AT AL 
ele yaa 


BYe3/TE 
BV rasa ak 
3/23/11. 


Labo 
Dato Tdenti- 
Tosted fication 
 RR-228 
2/ 9/71 =5A 
e/a 7 (2 -5B 
2/ 9/71 ~5¢6 
2/9/71. ~—=5D 
~2)5 
2/12/7l | -yA 
2/12/71. 4B 
=227 
2/9/71 — -hA 
By GARE eT 
229/11 iG 
10 
3/25/71 — -20-1 
3/25/71 -20-2 
3/25/71 ~20-3 


[tc 


(PST) 
4290 
3770 
3980 


4590 


3110 
2910 


1370 
1570 
1330 


2360 
1750 
2050 


sign Strongth 
at 28 Days (PST) | 


Includes stecol 
in tested por= 
tion of core 


Includes steel 
in tested pore 
tion of core 


Includes steel 
in tested portion 
of core 


3000 


3000 
Contained Ll piece 
of zh Steel = 
center of core 
down 2-1/," from. - 
top 
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3000 
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Cracked 
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Cracked 


3000 
Cracked 
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TABLE II.2.5 


Location 
' (Seo Appondix 


oe 
F 12"x2h" Column 
B53 85 Ae Mikery FS 
| 15th to 16th 
| Floor, or El 


16th Floor 
aT :02 
Column D3,Dl, 


G3 or Gl 3rd 
to 5th Floors 


4 


T 61 


12"x2h" Colum 
Exterior 7th 
to 16th Floor 


Tr 65 


Southeast 
corner Balcony 
Slab 12th 
Floor near 
Lines 2-D 


Tr 70 


Typical Floor 
Slab 3rd to 
Léth Floor 


Sor Fl lth to . 


COMPRESSIVE STRENGTH TEST RESULTS 


FOR CORES TAKIN FROM COLLAP 


Core 
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Dato 
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2/ 7/71 


2/1/71 
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2/10/71 
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2/10/71 


2/10/71. 
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2/10/71 


Date 
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2/ 9/12 
2/ 9/71 


2/ 9/71 
2/9/71 


2/12/71 


2/12/TL 
2/12/71 
2/12/71 


2/12/71 


2/12/71. 


SED PIECES 
Lab. 
Tdenti- ftc 
(PST) 
RR~229 
= 6A 2200 
-6B . 3760 
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ik 6200 
-7B 5750 
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~5A 2980 
-5B 2960 
RR=-2h)3 
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-2B 4120 
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Comments & Do- 
Sign Strenzth 


at 28 Days (PST) 
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ABLE II.2.5 - COMPRESSIVE 


FOR CORES TAKEN FROM COLLAPSED PIECES 


; trimning 


Location Core Labe Comments & De=- 
“(Seo Avpondix Diam=- Dato Date Tdonti- ftc sign Strength 
iid J eter Samoled Tested fication (PSI) at 28 Days(PST) 
W 71 RR-2hh 
‘16th Floor hee 2/10 /(i 2/i2/7l 3h 2960 3000 
‘Slab, . Contained stesl, 
‘ crack -3/," long 
;, at center of core 
running Length= 
wise from bottom 
hY® 2/0/71 2/12/71. -3B 3170 3000 - 
7 Crack 3" long at 
center of core - 
running lLength- 
wise from bottom 
ht  2fo/7l 2/l2/7l . -3¢ 3150 3000 
ie 2/10/71 2/12/7Ti 2-3 3350 - 3000 
| Coutained steel, 
crack 2" long at 
c nter of core 
r...ning length- 
wise from bottom 
y® 20/7. 2/12/71 -32 31,00 3000 
Crack at bottom 
eliminated in 
trimming 
tT 80 RR-261 
Column loca= bY. 2/12/71 2/17/11 - -2A 3820 
tion not 
identified 
h®ae oA? /7ls 2/ii fil .-28 3700 
T 83 RR-260 
Pypical Floor " -2/12/7l1 2/18/71 ° -1A 2930 3000 or 1,000 
Slab 3rd to , 
16th Floor ho ey Ee ary sey get -13 3060 3000 or L000 
yt = 2/l2/7L 2/18/71 = =11¢ 3700 3000 or ),000 
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ABLE II.2.5 COMPRESSIVE STRENGTH TEST RESULTS 


FOR CORES TAKEN FROM COLLAPSED PIECES 


Labde 


Location Corse. Comments & De-~ 
(Soe Appendix Diam- Date Date Identi- ftc Sign Strengtn - 
it.) eter Sampled Tested fication (PSI) at 28 Days (PSI) 
Tt 83 RR-262 
Location not 1 2fre/ (ieee fil / is ~3A 1780 Contained one 
identified . ffl. rod from- 
; tope Removed 
: | ; in trimming 
Wt = 2/12/71 2/17/71 = =3C1~=—s4 350 = Contained same 
; ) steel as 3A. 
|. | Steel included 
in testedcors 
7 yt 2/12/71 2/17/71. -3C2 3500 Contained same 
4 . steel as 3A. 
a Steel included 
5 in tested core 
1-29-# | RR-206 
Not identi- : 
fied BS ey. L/71 2f 3/11 1 3790 
Ds 29-13 RR-206 
Not identi- 
fied The Ziel lances fre “2A 1.870 
it ayy ak yey te =-23 5170 
1-295 | ees RR-206 
Not idents- War 2 7-1/1 243/72 3h 2860 
e * 
pierefel/ (lL 3 2/ 3/ft 38 2920 
Fo30-31 RR=-206 
Bee ssosti- Flag 2/iffl 2/ 3/1 A 339 
ie ; 
,* 2 fal fi lees 3/71 -l.B Si 


Reports of Tests: 


RR-206, RR-225, RR-226, RR-227, RR-228, RR-229, 
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THE THOMPSON & LICHTNER Co., INC. 


TEST OF CONCRETE CORES 


BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Test Number ~ RR 206 

Bete Hace! vod = 2-l1-71 Date Tested 2=-3-71 

Source . =~ Sampled by T&L at site of building collapse 
/onie-1-71 

Sample : - Seven nonce Th diameter concrete cores cut 


from concrete pieces at job site marked 1, 2A, 


2B, 3A, 3B, LA, 4B 


Test Procedure ast Designation: Cl.2-68 mothods where they 
| apply 
Svecimen Mark a 2A 2B "3A 
Core Dimensions, inches 
Length as Received ome LL-1L/AL 8-1/2 9 
Diameter | | 3-15/16 3-15/16 3-15/16 3-15/16 
Length as Trimmed hi =3/38 7-21/32 £7T- 22 7-5/8 
Length after Capping 1-5/8 7-7/8 7-7 7-13/16 
Concrete Density as Nea: 
Tested, SSD, pef . * Un5.9 17.8 W7 elt 116.3 
Uncorrected Compressive 2 
Strength, psi 1.070 1.870 5170 2860 


Corrected Compressive 
Strength, psi | 3790 1870 5170 2860 


Nominal Maximum Size of | 
Agerogate, Inches 3f”r 3/r 3f/t 3/4 
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THE THOMPSON & LICHTNER CO., INC, 


one 

Test Numbor - RR 206 (Continued) 
Svecimen Mark | 38 LA LB 
Core Dimensions, inches 

Length as Received 10-1/4, 6-7/8 8-7/8 
Diameter. 3-15/16 3-15 /16 3-15 /16 
Length as Trimmed 7-5/3 7-21/32 61/32 
Length after Capping 7-13/16 7-7/8 6-1 /y 
Concrete Density as 

Tested, SSD, pet 16.8 U7 8 U7 7 
Uncorrected Compressive 

Strongth, psi 2920 . 31.30 oo 3550 
Corrected Compressive 

Strength, psi 2920 3130 3.30 
Nominal Maximum Size of = | 
Aggregate, Inches - 3/4 3/4 3/4 
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THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES 


BUILDING COLLAPSE 


2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 


Test Number - RR 225 | 

Date Received ~ 2-6—71 Date Tested 2-8-71 

Date Sampled ge 2-6=71 _ . 

Source - Sampled by T&L at Building Collapse Site 
Samples - Two nominal l" diameter and three nominal 


a" diameter concrete cores and two pisces 


of concrete cut from fallen roof glab 


identified 
-A, lh" core 
- B, i" core 
- C, 2" core (2 pieces 
- D, 2" core (2 pieces 
~ BE, Chunk of concrete 
- F, Chunk of concret 
‘= G, 2" core 


Test Procedure 


apply for cores. 


Cubes cut from Samples 


) 
) 


“tested in compression. 


“Specimen Mark 


Core Dimensions, inches 
Length as Received 
Diameter 
Length as Trimmed 


Length after Capping 


Concrete Density as: 


Tested, SSD, pef 


Uncorrected Comoressive 

Strength, psi 

Corrected Compressive 
trength, psi 


Nominal Maximum Size of 
Aggregate, Inches 


[> 


cs 


6.1/2 
ee 
3-5/32 


UW18.9 


230 


2390 


3/4 


as TY 15 marked as follows: 


ay 


2 
1-3 

faea oo 
127/32 


8.2 


3100 
281.0 


3/t 


- ASTM Designation: Gl2=68 methods where they 


EB & F, capped and — 
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THE THOMPSON & LICHTNER CO., INC. 


Die 
Test Number = RR 225 (Continued) - 

“Sample Marle EL Rog EL Fo mee 
Cube Size, Inches” . 2-1/2 2-3/8 | 3 3 3 


Concrete Density as 


Tested, SSD, pef 1607 W8.0 W767 W533 UWS} 


Compressive Strengths, 
PSI 3180 32:0 2310 2080 1990 


’ REMARKS: Core B was too short, thus not suitable for testinge 
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THE THOMPSON & LICHTNER CO., INC. 


Tro. OF CONCRETE CORES 
a 8 a ey er ee ee 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 


BRIGHTON, MASSACHUSET?S _ 


Tost Number - RR 226 
Dato Received. ~ 2-6~7]) Date Tested 2-871 
'Dato-Sampled —- =~ 2~6-71 
Source = Samo od by T&L at Building Collapse Site 
) Sample ~ Five nominal l" diameter concrete cores cut 
from concrete identified as followss 
) = Markod 24, from column identified as 717 
- Marked 23, from column identified as 17 
; - Marked 3A, from slab identified as vwg9 
, - Marked 3B, from slab identified as “7 9 
~ Marked 3C, from slab identified as wv 9 
Test Procedure - ASTM Designations: Cl2-68 methods where thoy 
apply 
Specimen Mark 20, 2B - 34, 33 
Core Dimensions, inchos : ) : 
Length as Received 9-1 A, 8-3 /L 6-1/2 6 
Dianeter 3-15/16 3-15/16 3-15/16 3-15/16 
Length as Trimmed 7-5/8 (21/328 S-1/16 h-31/32 
Length after Capping (25/32) 7-13/16  5=3716 = 5-5/32 
Concretso Density as 
Tested, SSD; pcef 16.8 11.6.5 W629 U6), 
Uncorrected Compressive | 
| Strength, psi 3700 2870 2220 2030 
Corrected Compressive 
_ Strength, psi 3690 2870 2100 1920 


; Nominal Maximum Size of 


Aggregate, Inches 


3/t 


3/4, 3/4 


HOT ies 


A, Shroestinian 


3/u. 
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THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES, | 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 


BRIGHTON , MASSACHUSETTS 


Tost Number = 
Date Received = 
Date Sampled =. 
Source - 


Sample “ 


Test Procedures » 


Specimen Mark 


Core Dimensions, in 
Length as Received 
Diameter 
Length as Trimmed 
Length after Cappi 


Concrete Density as 
Tested, SSD, perf 


Uncorrected Compres 
Strength, psi 


RR 227 

2=7-71 Date Tested 2-9-71 

2=7=71 

Sampled by T&L at Building Collapse Site 


Three nominal 3-15/16" diameter concrete 
cores cut from concrete slab identified as 
WwW 20 and marked as followse. 


Marked lA 
Marked hB 
Marked he 


ASTM Designation: Cl2-68 methods where they 
apply 


cheg 


7-3/1 5-1/2 7-3. 


315/16 3-15/16 3-25/16 
6=—15 /32 9/16 -9/16 
be IAS BAS 


W9h W763 116.3 


sive 


1100 1680 1360 


Corrected Comorsessive 


Strength, psi 


Nominal Maximum Siz 
Aggregate, Inches 


#* Cracked 


1370 1570 _ 1330 


e of 


3/4 3/4 3/t 
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Test Number 


Date Received 
Date Sampled 


Source 


Sample 


Tost Procedure 


Svecimen Mark 


THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETS CORES 


BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


RR 228 
2-7-7121 . 
2-7-72 


Date Tested 


Coke foal 


Sampled by T&L at Building Collapse Site 


Four nominal "" diameter concrete cores cut 


from concrete siab identified as 


marked as follows: 


Marked 5A 
Marked 5B 
Marked 5¢ 
Marked 5D 


ASTM Designation: 


oA st 


Core Dimensions, inches 


Length as Received 


Diameter 


Length as Trimmed 


Length after Capping 


Concrete Density as 


Tested, SSD, perf 


Uncorrected Compressive 


Strength, psi 


Corrected Compressive 


Strength, psi 


Nominal Maximum Size of 


Aggregate, Inches 


REMARES 


Ey 


SB ex 
oy 
tac SSS 


8-1/8 
3015/16 
7221/32 
725/32 


1532 


3780 
3770 


3/4 


5c. 


7-3/4 


3-15/16 | 


721/32 
7-7/8 - 


1,8 0 


3980 


3980 


3/4 


* Includes steel in tested portion of core. 


wv 18 and 


Ch2-68 methods where they apply 


SD x 
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THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Test Number - RR 229 

Date Received - 27-71 Date Tested 2-971 

Date Sampled - 2-7-71 

Source - Sampled by T&L at Building Gollapse Site 
Sample | - Four pomina h" diameter concrete cores cut 


from concrets columns identified as follows:. 


Marked 64, Column identified as TT 21 
Marked 6B, Column identified as ‘Tf 21 
Marked 7A, Column identified as Ty 22 
.Marked 7B, Column identified as Ff 22 


Test Procedure - ASTM Designation: Ch2=-68 methods where they 


apply — 

Svecimen Mark CASE = 6&3 TAs 7B 
Core Dimensions, inches 

Length as Received 8=3 J, 9 9-3/4 91/8 
Diemeter —~ 3-15/16 3-15/16 3-15/16° 315/16 
Length as Trimmed 721/32 7-21/32 7-5/8 cae 
Length after Capping 7-13/16 9 7-27/32 = 7-3 - 7-7/8 
Concrete Density as | 

Tested, SSD, perf. - 117.6 ey AS 1:8,0 117.6 
Uncorrected Compressive | 

Strength, psi 2200 3760 © 6220 5750 
Corrected Compressive - 

Strength, psi 2200 | 3760 6200 5750 


Nominal Maximum Size of 
Ageregate, Inches . BA 3/y 3fh 3fL 
%* Contains Steele 
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THE THOMPSON & LICHTNER CoO., INC. 


EST OF CONCRETE CORES 


BUILDING COLIAPSE 
2000 COMMOMEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Test Number - RR 2he 
Date Reeesived - 2-10-71 Date Tested 2-12-71 
Date Sampled - 2-10-71 
Source | - Sampled by T&L at Building Collapse Site 
Samples - Tyo nominal )\" diameter coros identified 


.as JA and 1B taken from slab marked TY 70, 
probably end of building at stairs 1)- ee floor. 


fest Procedure § - ASTM Designation: Ch2-68 methods where they 
apply 

Svecimen Mark LA 1B 
Core Dimensions, inches 

TLeagth as Received 8-7 /8 8-3 
Diameter 3-15 /16 3-15/16 
Length as Trimmed 7-5/8 - 7-5/8 
Length after Capping 7-13/16 7-13/16 
Concrete Density as 

Tested, SSD, pef 118.2 Ws7e7 
Uncorrected Compressive | 
Strength, psi 3370 3.90 
Corrected Compressive 

Strength, psi 3370 34.90 
Nominal Maximum Size of 

Aggregate, Inches 3/L 3/4 
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THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES 
a ten ten ag 


BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 


Test Number - RR 2h3 

Date Received = 2-10-71 _ Date Tested 2-12~71 

Date Sampled = 2-10-71 tes | 
Source ~ Sampled by T&L at Building Collapse Site 


Sample , -~ Two nominal ." diameter cores identified 
as follows: 


24 = Slab marked vw 65 =~ 
- 2B = Perch Corner ?,. 15-16 Floor 


Test Procedure - ASTM Designations Ch.2- 68 methods where. they 


_ apply 

Specimen Mark 2A 2B 
Core Dimensions, inches 3 

Length as Received - e) 6 
Diameter 3-15/16 3-15/16 

Length as Trimmed - 511/16 5-11/16 
Length after Capping Bae (22 — 5-7/8 
Concrete Density as | . 
‘Tested, SSD, pcf U7 23 11705 
Uncorrected Compressive 

Strength, psi _ 1250 h250 
Corrected Compressive sce’ 

Strength, psi 120 4120 


Nominal Maximum Size of . 
Aggregate, Inches 3/AL 3A, - 


REMARKS: Core 2A had 1/8 to 1/4" deep crack at bottom. This cut 
out when trimmed. 
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THE THOMPSON & LICHTNER CO., INC. 


EST OF CONCRETE CORES 
BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 
Test Numbor | - RR Ql 
Date Received ~ 2-10-71 | Date Tested 2-12-71 


Date Sampled 2-10=71 


Source - Sampled by T&L at Building Collapse Site 
Sample . - Five nominal lh" diameter cores as 3A, 3B, 
3C, 3D, 3E, Slab, 16th floor, probably 
pack edge, 3-5 lines, marked Tf 71 
Test Procedure . = ASTM Designations: Cl2-68 methods where thoy 
apply 
Svecimen Mark 3A 3B 3¢ SDs 35 
Core Dimensions, inches 
Length as Received 8-1/8 6 8-1/8 8 5-1/2 
Diameter _ 315/16 3-15/16 3-15/16 aa ae 3-15/16 
Length as Trimmed 7-5/8 ea aie =-5/8 =-5 /8 b=3/16 
Length after Capping 7213/16 511/16 7-13/16 7-13/16 h- /8 
Concrete Density as Re 
Tested, SSD, pef Stites} Ui7ee 16.6 150.0 ad fy C9: 
Uncorrected Compressive ) 
Strength, psi 2960 3310 3.50 3350 3700 
Corrected Compressive | 
Strength, psi 2960 3170 3.50 3350 31.00 
Nominal Maximum Size of 
Aggregate, Inches 3/. Soft 3/h 3f 3/y 


REMARKS: 3A - contained steel, crack }-3/," long at center of core 
running lengthwise from bottom 
B - crack 3" long at center of core running lengthwise 
from bottom 
D - contained steel, crack 2" long at center of core 
running lengthwise from bovtom 
crack at bottom eliminated in trimming 
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' THE THOMPSON & LICHTNER CO., INC, 


TEST OF CONCRET? CORES 
eclascennatitninteapeatiaeneentgs ee eto NOLO 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 


Test Number - RR 25 | 

Date Received ~ 2-10-71 Date Tested 2-12-71 

Date Sampled - 2-10-71 

source —. -.. ~ Sampled by T&L at Building Collapse Site 
Sample - Two nominal hk" diameter cores identified 

as LAB, marked 17 19, Col, nertorga tt 
6s — 46 “bars 
Test Procedure . - ASTM Designation: es methods where they 
apply e 

Specimen Mark 3 LA : WB 

Core Dimensions, inches 

Length as Received 7-7/8 8 

Diameter 3-15/16 3-15/16 
Length as Trimmed 7-9/32 7-5/16 
Length after Capping 7-7/16 7-1/2 
Concrete Density as 

Tested, SSD, pef Ae Allyg feat 118.6 
Uncorrected Compressive | 

Strength, psi 3110 29.0 
Corrected Compressive | 

Strength, psi SLLOe aes 2910 

Nominal Maximum Size of . 

Aggregate, Inches 3 fu. 3f. 


REMARKS 2B contained steel 1 piece “#he Center of core down 2-1/," 
from tope : 
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THE THOMPSON & LICHTNER co., INC. 


“TEST OF COL" * "2 CORES 


ete 


BUILDING COLLAPSE 


2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS 


Test Number ~ RR 2)6 
Date Received - 2-10-71 Date Tested 2-12-71 
Date Sampled - 2-10-71 
Source - Sampled by T&L at Building Collapse Site 
Sample - Two nominal l" diameter cores identified 
az SA, 5B, marked WW 61, Col. 12"x2l", 
' 6 - #6 bars 3 | 
Test Procedure § - ASTM Designation: Cl2-68 methods where they 
apply 
Specimen Mark SA 5B 
Core Dimensions, inches 
Length as Received =3/y 8 
Diameter 3-15/16 3-15 /16 
Length as Trimmed 7-17/32 7-5/8 
Length after Capping 723/32 7-13/16 
Concrete Density as 
Tested, SSD, pef 1.6.8 U7 07 
Uncorrected Compressive 
Strength, psi 2980 2960 
Corrected Compressive 
Strength, psi 2980 2960 
Nominal Maxinum Size of 
Aggregate, Inches 3/4 3/4 
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THE THOMPSON & LICHTNER CO., INC. 
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EST OF CONGRUTT CORES 
ee Eee 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVSNUE 
BRIGHTON , MASSACHUSETTS 


Test Numbor - RR 260 
Date Received ~ @- 2-12-71 Date Tested 2-18-71 
Date Sampled = 2-12-71 
Source - Sampled by T&L‘at Building Collapse Site 
Sample - Three nominal ." diameter cores identified 


as IA, 1B, 1C, taken from 9" slab, 16th floor, 
identified as Tt 83 


Test Procedure - ASTM Designation: Ch2-68 methods where they 
apply 


lbs 
G 
fe 


Specimen Mark . LAS 


Core Dimensions, inches 


Length as Received ‘Le < 9-1/16 
Diameter “ 3-15/16 3-15/16 3-15/16 
Length as Trimmed 6-1/16 6-7/3 7-1/16 
Length after Capping 6=5/16 6-1/2 75/16 
Concrete Density as 
Tested, SSD, pef Uy 9 w5.6 1:59 
Uncorrected Cornpressive | 
Strength, psi 3020 3120 37.0 
Corrected Cormoressive 
Strength, psi 2930" = 3060 3700 
Nominal Maximum Size of enue 
Aggregate, Inches 3/ 3/4 3AL 


REMARKS: 3 One piece of #} re-steel on edge of core 7-1/y" from 
top cut .off in trimmings , 
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THE THOMPSON & LICHTNER CO., INC. | 


TEST OF CONCRETE CORES 


BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Test Number _ > RR 261 

Fate Received -~ 2-l2-71 Date Tested 2-47-71 

Date Sampled = 212-71 | | 

Source - Sampled by T&L at Building Collapse Site 


Two nominal lh" diameter cores identified 
as 2A, 2B, taken from 12"x2k" column. 
6-M-10=-N re bars. Identified as 7 80 


Sample 


Test Procedure - = ASTM Designation: Ch2-68 methods where they 
apply 


Synecimen Mark 2A 2B 


| 


Core Dimensions, inches 
Length as Received 9 . 9 
Diameter | 3-15/16 3-15/16 
Length as Trimmed 7 7 
Length after Capping rC i 


Concrets Density as 


Tested, SSD, per ae 14720 W6.5 — 
Uncorrected Compressive | | 
Strensth, psi 3820 3700 
Corrected Compressive 

Strength, psi 3020Rae 3700 


Nominal Maximum Size of 
Ageregate, Inches 3A 3f/r 
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THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES 
BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACEKUSETTS 
Test Number - RR 262 
Date Received 2 2-12-71 Date Tested 2-17-71 


Date Sampled 2-12-71 


Source - Sampled by T&L at Building Collapse Site 
Sample — 3 ~- Four nominal 1." diemeter cores identified 


as 3A, 3B, 30-1, 3C-2 taken from beam 
identified as Tw 88 


Test Procedure ASTM Designation: heey 68 methods where they 


apply 

Specimen Mark BA 3B C~1 C=2 
Gore Dimensions, inches _ 

Length as Received 12 No 5-1/2 

Diameter 3-15/16 Test.- 3-15 /16 3-15/16 
Length as Trimmed 7-5/8 Concrete 5 ~ 5813/16 
Length after Capping 7-7/8 Section 5-1 fr 6-1/16 

. too 

Concrete Density as : small 

Tested, SSD, per : 15 obh 18 ohh ) 15.0 
Uncorrected Compressive a 

Strength, psi 1.780 1.580 3610 
Corrected Compressive 

Strength, psi 1.780 ; 4.350 3500 
Nominal Maximum Size of 

Aggregate, Inches 3fL 3fr 3fu 


REMARKS: Core 3A contained ono # rod 2-1/," from top. Removed 
in trimming . 
Core 3G-1; 30-2 contained same steel as 3A. Steel in= 
cluded in tested COPGe 
Core 3B contained metal imbedded along one side 
1/32"x3/y"x9-3/," in length. Concrete section 
too small for testing. ; _ 
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THE THOMPSON & LICHTNER CO., INC. 


TEST OF CONCRETE CORES 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 


cut from concrete slabs 


T 9-2, 


Test Procedure . 
apply 


Specimen Mark 


Core Dimensions, inches 
Length as Received 
Diameter 
Length as Trimmed 
Length after Capping 


Concrete Density as 
Tested, SSD, pef 


Uncorrected Compressive — 
Strength, psi 

Corrected Compressive 
Strength, psi 


Nominal Maximum Size of 
Aggregate, Inches 


1 ELLs 
W 20-2, TF 20-3 


Te 9-2: 


11-2 
7-3/h 8 

2 334/50 3-31/32 
6-1/2 aoe 
1609 W706 
2730 2380 | 
2660 2310 
3/y 3/y 


identified as 19-1, 
Te) le oe teat > et COS 


- ASTM Desigration: Ch2-68 methods where they 


BRIGHTON , MASSACHUSETTS 
* Test Number | - RR 110 
Date Received = 3-23-71. Date Tested - 3-25-71 (except TT 9-2) 
| | Tr 9-2 tested 3-31-71 
Date Sampled - 3-23-71 
Source - Sampled by T&L at project site 
Samples - Eight nominal 1" diameter concrete cores 
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THE THOMPSON & LICHTNER CO., INC. 
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Test Number . - RR 10 (Continued) 


Pa ae we eee ee Aree aia hth 


Specimen Mark T15 20-1. 1720-2 T 20-3 
Core Dimensions, inches ; 
Length as Received 9 5-1/4 to 8 7-7/8 7-3/y, 
Diameter 3=-31/32 331/32 331/32 331/32 
Length as Trinmed 7-1 “ 5=15/16 6-3/8 
Length after Capping - 717/32 5-1/2 6a1 6-5/8 
- Conerete Density as ' 
Tested, SSD, pef 1508 16.8 15.8 16.8 
Uncorrected Compressive 
Streneth, psi 2320 2.70 1800 2100 
Corrected Compressive 
Strength, psi 2300 2360 1750 2050 
Nominal Maximum Size of . ee : 
Aggregate, Inches 3/4 3/h. 3/ - 3/”y 


‘REMARKS: Dr. Frank Heger, Dre William litle and Mr. Charles Terenzio 


were present during the testing of all cores except core 19-2. 
Dr. Frank Heger and Mr. Terenzio were present during the teste 
ing of core T9-2. . 


Core W9=-2 was placed in autoclave on 3-30-71 at a steam 
pressure of 150 psi, temperature range of 290° = 310°F for 


5 hourse 


This does not include time to bring pressure up 


to 150 psi and down to 0. Core was tested 3-31-71, 


Core TWTll-1 = Badly cracked. 


Core TWil=-2 = Includes steel in tested portion of core. 


Cores 7715, 120-2, 


7 20-3 cracked. 


Corse W20=-1 - Top has hairline crack at surface only, otherwise sound 


appearance. 
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Location 
pms 
Main Roof 


Slab GC to 
ms © to 7 


1-29-43 


Not Iden- 
tified in 
Structure 


129-47 


“Not Iden=. 


tified in 
Be oture 


. 
: 
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TABLE II.2.6 


Cube 


Sizo 


2=1,/2" 
2-3/8" 


sth 
3f 
3" : 


2-3 3" 
2-3/8" 
2-3 /8" 


2-3/4" 


2-1/y" 
1-7/8" 
2-3/8" 
2.3/8" 
2-3/8" 


2-3/8" 
2-3/8" 


Dato 
Samnled 


2/6/71 
2/6/71 


2/6/7L 


2/6/71 
2/6/71 


2/1/74 
2/1/71 
2/1/71 


2 aly a Al 
2/1/71 
2/1/71 
2/1/71 
2/1/71 
2/1/71 


2/1/72 


2/1/71 


Date 


Tested 


2/8/72 


2/8/71 


2/8/71 
2/8/71 
2/8/71 


2/3/71 
2/3/71 
2/3711 


2/1 fT 


2/1/71 
2/1/71 
2/3 fits 
2/3/71 


2/3/11 


2/3/71 
2/3/71 


Labe 


Identi- 
fication 


RR-225 
-H=1 
-E-2 


RR-225 


<Fel 
. -F-2 
—f=3 


RR=-206 
. Supplement - 


“261 


-20=2 
-26 =3 


RR-192 


“A 
ee 


RR-206 
Supplement - 


* STS 
=p 


COMPRESSIVE STRENGTH TEST RESULPS 
LS Eee stantiorsoe dion 


ECR CUBES TAKEN FROM COLLAPSED PIECES 
nt nT OEY FE LEG sy 


54.80. 


Comments & Do- 
Sign Stronrth 


at 28 Days (PST) 


3000 
3000 


- 3000 
3000 
3000 


Ceres ge ee, See 


siete: snl ay. 


a 


eee 


nelly Ee - - 


BLE II.2,.6 COMPRESSIVE STRENGTH TEST RESULTS 


FOR CURES TAKEN FROM COLLAPSED PIECHS 


Labe . Commonts & Dosign 
Cube Date Date Téonti- ftc. Strength at 28 =. )* 
Sizo Sampled Tested fication -(PST Days (PST) 
| RR=-250 
36 2/an fl er eft ft 4. «A - . 3260 100 lb. piece of 


concrete found ° 
Bes/O pm e/lifsfl- 2/17/71 ~B °3690 beside Boiler on 
Ground levol Di-e- 


ae a A Bono ey gi a bows eet 3650 mension approximately 
: | 20"x12"x9 
| ~ —«-RR-273 
Not Iden- 9 2/15/71 3/10/71 ~A 5030 One chunk of con~ 
tified in crete approximately 
Structure see Cy aR oy Alyse: -B Su70 100 lbs. containing 


vieces of wood 


Sane OA 5/ (dees J LOZ TL - - hh9O steel, plastic 


foam Insulation 


2 

) «3-13 /32x3-3/8x3-3/8 
a 3-7/32 x3-9/32x3-1/y 

aust SQ. PRISMS - Gide. <6 tae > 


Reports of Tests RR-192, RR-206 SUPPIEMENT, 
RR-225, RR-250 and RR-273 follow: 
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THE THOMPSON & LICHTNER CO., INC. 


TESTS OF CONCRETE 


BUILDING COLLAPSE 
2000 COMMONVJEALTH AVENUS 
BRIGHTON, MASSACHUSET?S | 


Test Number @- RR 192 


Date Received = 2-l1-71 Dates Tested 2-1-71 & 2-3-71 
Source - Sampled by T&L at site of Building Collapse 


Sample 


Results 


Specimen 


Mark 


ij wid ec and oe 


on 21-71 


= One piece of concrete from building ap- 
proximately 6"x9"x9" marked 1B, See 
February 1, 1971 report by M, J. Christiane 
Piece was taken from specimen 1-29-#7 
Probably a column section. 
Six cubes of varying sizes were cut from the 
piece of concrete. Three were tested same 
day as received. The remaining three cubes 
were placed in lime saturated water for a 
1O hr. minimum period and then wore testede 
All cubes were capped before testing. 


- The following data have been obtained: 


. . Cube Size Unit Weight Compressive 
Date Tested Inches ~ SSD, PCF Strength, PSI - 
pete7 Br-3 ip eg 1,830 
n pay . 5330 
tt : 1-7/8 Coke ok eons | hSho 
23-71 — 2-3/8 U7 o7 64.70 
- . 2-3/8 118.8 . 5960 
i 2-3/8  — U8.h 5580 
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THE THOMPSON & LICHTNER CO., INC. 


TESTS OF CONCRETE 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVEN 
BRIGHTON, MASSACHUSETTS 


Test Number RR 206 (Supplement) 


Date Received @- 2-1-71 Date Tested 2-3-71 | 
Source - Sampled by T&L at site of building collapse 

| on 2-1-7121 
Saniple | - Two pieces of concrete identified as follows; 


- #1, approximately )-1/2"x8"x8" 
~ #2, approximately )-1/2"x5"x9" 
Test Procedure -~ Two 2-3/8" cubes wore cut out of piece 1 
and three 2-3/8" cubes were cut out of piece 
#26, Cubes “were placed in lime saturated 
water for minimum of 1.0 hrs, then capped and 
tested in compression. 


Results - 4 he following data have been obtained: 


Unit Weight Compressive 


- Specimen Mark Cube Size, Inches . SSD, PCF Strength, PST 
1A 2-3/8" 1,8.5 Sho 
1B es _ 2-3/8" Pe Ss .3 > .5480 
eae 2-3/8" ree 50.9 6870 
26-2 2.3/8" gia 7800 
26 ~3 | 2-3/0 nie 151.2 7150 
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Tost Numbor- 
Dato Received 
Date Sampled 
Source 


Samples 


THE THOMPSON & LICHTNER CO., INC, 


TEST OF CONCRETE CORES 
BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON. MASSACHUSETTS 
- RR 225 
- 2-671 
= 2—-6=71 | 


Date Tested 28-71 


~ Sampled by T&L at Building Collapse Site 


- Two nominai )." diamoter and three nominal 
2" diameter concrote cores and two pisces 
of concrete cut from fallen roof slab 
identified as Tf 15 marked as follows: 


ee ee ee ee een ee ee a 


a ee ee ee ee Eee 


h® core 

i? core 

2" core (2 pieces) 
2" core (2 pieces) 
Chunk of concrete 

Chunk of concrots 

2" core 


Test Procedure -2 ASTM Designation: : C2968 methods where they 
apply for cores. 
Cubes cut from Samples E & F, capped and 
Boece in compression. . 


Specimen Mark 


Core Dimensions, inches > 


Length as Received 
Diameter 

Length as Trimmod 
Length after Capping 


Concrete Density as 
ested, SSD, pef 


Uncorrected Compressive 
Ssrength, vsi 

Corrected Compressive 
trensth, psi 


Nominal Maximum Size of 
Aggregate, Inches 


A, o DB & 
Sais Syn Ryn Ahoy 
zh, Suis re es 
115 09 218.9 18.2 18 ly 
1970 230 3100 2390 
1880 2390  28h.0 2390 
3/4 3/4 3/ 3/4 
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' THL THOMPSON & LICHTNER co., INC, 


~ 2 - 
Tost Numbor | ~ RR 225 (Continued) 
Samplo Marle oat Boge 1 FQ F358 
Cube Sizo, Inchos 2-1/2 - 2-3/8 - 3 hes oat 


Concrote Donsity as 


‘Tosted, SSD, pof = U6.7 W800 117.7 145.3 . U6 


Compressive Strength, 
PST 3180 - 32,0 2310 2080 1990 


REMARKS: Core B was too short, thus not suitable for testing, 
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THE THOMPSON & LICHTNER CO., INC. 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Tost Number - RR 250 

Date Received =~ 2ell-71 ° Date Tested -2=17-71 

Source - Sampled by T&L at Building Collapse Site 
Sample ) ‘= Approximately 100 lb, piece of concrote 


found beside boiler on ground level, 

fresh frozen concrete on top. Dimensions 
approximately 20"x12"x9". 

Reinforcing steel in specimen = one #u. bar 
1-1/A" from top, another #. bar 5-1/2" from 


es 
& - 
a! 


a 


top. 

. fest Procedure | - Compression tests of cubes sawed from specimen 
: : : : : 

$3 

7 Results - The following data have besn obtained: 

. 

i Sample Mark A B , C 
| Gube size, inches © 3-13/32x3-3/8 3-3/8x3-3/8  3-7/32x3-9/32 
x3-3/8 x3-3/8 x3-1/, 
| Concrete density ‘ eat . 

f as tested, SSD, PCF ay gs 11529 6,6. 


Compressive Strengtn ; : Mir 
psi aes 3260 3690 3650 


—— a ee 
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THE THOMPSON & LICHTNER CO., INC. 


TESTS OF CONCRETE 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Test Number - RR 273 

Date Received . = 2-15-71 Date Tested 3-10-71 

Source - Sampled from project site by T&L on 2-15-71 

Sanplo - One chunk of concrete approximately 100 lbs. 
containing pieces of wood, steel, plastic foam 
insulation 

Test Procedure - Three 3"x3"x6" square prisms were cut from the 


chunk of concrete, placed in saturated lime 


water for a minimum 0 hrs, 
tested in compression 


ends capped and 


Results - - The following data have been obtained: 
Svecimen Mark . A B Cc 
Square Prism Size, Inches 3x3x6 ~ 3x3x6 3x3x6 
Unit Weight, SSD Condition, P€F 18,8 150.2 19.1, 
Compressive Strength, PSI 5030 Bele 7.0 1h90 
Aggregate Size, Inches 3AL 3/h 3f/t | 
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‘Core 
Roof Slab 
Rel 
Roof Slab 


“Roof Slab 
R=6 


Roof Slab 
FI 9-3¢ 


Roof Slab 
Ti 9-1 


Roof Slab 
qf 11-1 


“Roof Slab 
af 20 

A 
Roof Slab 
Ti 20-1 


Slab 
16=1 


Slab 
1-2 


| Nunbor 


16th Floor 


Uyth Floor 


‘TABLE II.2.7 


Test 


Number 


RR~3 63 
C 

RR=3 63 
D 

RR-3 63 
B& 

RR=3 63 
F 


RR-387 
F 


_ RR-387 - 
See 


RR=-226 - 


RR-}}10 


CEMENT CONTENT TEST RESULTS FOR GORES 
ee Ae LSA) 


Specified 
ftc 

ERED. 
3000 
3000 
3000 
3000 


3000 . 


3000 
3000 
3000 
3000 


3000 


3000 


WT 20-1 


RR-363 ~ 
G 


RR-366 
Uy-2 


3000 


3000 


Cement Con- 
tent as per 
Doliveries 


Lbs. Per C.Y. 


5.0 
51,0 


5l.0 


\ Sho 


5.0 
5,0 


5.0 


54.0 


51,0 


5.0 


51.0 


. 5.0 


Cement Con-~ 

tent as per 

Tost Results 
Lb/CY 


5 Uy 


506 
1.90 
192 
188 
530 


Safes 


565 


Comments 


Placed on 


12/3/70 


‘Placed on 


12/3/70 


Placed on 


12/3/70 


Placed on 


12/3/70 


Placed on 


12/3/70 


Placed on 


12/3/70 


Placed on . 


12/9/70 


Placed on 


12/9/70 


Placed on 


12/9/70 


Placed on 


12/9/70 


Placed on 


12/9/70 


Placed on 
11/18/70 


Placed on 
10/29/70 or 
10/30/70 


“0 ; 
i? 
oT’. ; 
_ os 
wt 
. 


ath + 
. al ; 


i 


i, 


TABLE eee, CEMENT CONTENT TEST RESULTS FOR CORES 


Specified 
Core Test Tic 


Number Number (PST) 


1LOth Floor 
Slab RR-366 3000 
10-1 - 10-1 

3rd Floor > 
Slab 3-1 1.000 
3-1 


Test Reports follows: 


Cement Con-= 
-tent as per 


Deliveries 


Lbs. Por C.Y. 


Sho 


580 


Cement Con-= 
tent as per 
Tests Results 


Lb /CY Comments 


51.6 


517 


Placed on 


9/29/70 


8/6770 on 
0 or 
8/7/70 
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THE THOMPSON & LICHTNER CO. INC. | 


BREAKDOWN ANALYSES OF CONCRETE CORES 


BUILDING COLIAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


Test Numbers ~ AS noted bolow 


Source | - Sampled by T&L at site of Building Collapse on 
various dates 
Core Number * - R-2 R-3 Rel R-5 RG T9-1L--W11-1 120-1 
Test Numbers = -RR RR RR RR RR RR RR RR 
5O5tee 03013038075. 387 10 4.10 410 
Disk F B E A C F 
Proportions= 


% by Weight 


Pare rt | Uy.6 1569 15.2 13.8 13.3 Sep Make aie 
Sand (sub #) eels Qaellcol ae Oso lice > t0l0 2 hires eerie 1 
Gravel (plus #.) 3963 36.2 © )2 oly oer. bh.2 6.0 42.5 lt e6 
Weights per C.Y.,. 
Pounds 
Cement 537 596 556 5122 193 1h90 92 530 
Sanda 1700 1800- 1550 1500 1580 1510 . 1650 1520 
Gravel 150 3360 1550 1690° 16,0 1710 1590 1650 
Gradation, Re- 
claimed Aggre- seit 
gates, % Passing — 
Gravel-Plus #l, 
Portion 
1" 100 100 100 100 100 
3A" 96 100 100 96 97 9h. 100 92 
V/2 63-9 705=1 68-2 6. © 69 1.467 58 hg 
3/8 7m lee §39)) 28> 33° 33 36 28 


0 0) 0 0 0 
FM. 6.67 656 6.61 6.76 6.70 6.73 6.64 6.80 


RS Aa aes yet 
tare tt ae Re aL? sae 


BE sty . “ 


wolse hssatt, be 


THE THOMPSON & LICHTNER CO. anc. 


ait? Tes 
BContinued 
Core Numbor -R-2 R-3 R- R-S R-6 19-1 711-21720-1 
Test Numbors - RR RR RR RR . RR RR RR RR 
303 she3 63 0e 365 50 301 . R104 hI10] h10 
D E F Foes A Cc F 
Sand-Sub #l 
‘Portion 
# M SO0me LOD ee tO08 200.5. 100) 100 > 100-2100 
{ie tfc COR nk 81 (fe: 78 77 
16 58 2h 58 61 60 59 By; ae 
30 By, 5 39 h2 1 10 he) 37 
50 18 19 20 28 23 21 21 19 
100 3 5 h 6 7 h 5 3 
Fd e 3.03 3.0 2699 2.88 2.88 2.97 2099 3.09 


%+ See Attached Test Procedure, 


| +¢ ASTM Methods Where They Apply. 
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THE THOMPSON & LICHTNER CO., INC. 


BREAKDOWN ANALYSES OF CONCRETE CORES 


Tost Numbers 


Source 


Core Number 


Test Numbers 


Proportions= 


% By Woight 


Cement 7. 
Sand (sub #1) 
Gravel (plus#;) 


Weights per GeY, 
Pounds a 


Cement 
Sand 
Gravel 


Gradation, Reclaimed 
Aggregates, p a 
Passing 


Gravel-Plus #l, 
Portion 


BUILDING COLLAPSE 


2000 COMMONWEALTH A VENUE 
BRIGHTON , NASSACHUSETTS 


- As noted below 


- Sampled by T&L at site of Building Collapse 


on various dates 


~79 - 20 Rel 
36 LA 
- RR . BR RR 
226 227 363. 
E A re 
Te Cee ES A300, VEL 
309 Sol 2.9 
12,2 kIG- 13.0 
506 StCi«iaKBBC«CS 
1610 1650 1560 
1550 1530 -32570 
100 100 100 
59 61 57 
37 37 30 
0 a) 
6.63 6, 63 6.70 


16-108 


meaty 


363 
G 


100 
67 
39 


0 
6.61 


10-1, 


366 


LO=1 


Uy-2 


ve ros i Te 


. oe ee 
| Lc Ne eB ahah Fie 
* - | 5 = Ui 

) SRG SIOD. Casings ieclliys 
| . UAT SNA ONY, 
= ST a aires hee ae 


« walled Daiod @hi- 


2 a 


: 


ve ie ae 2b vt. belie 
Pata®. 56 207) Le . 
. 
% 7. { “ak ai Cc ©, , 
An Ly 
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THE THOMPSON & LICHTNER CO., INC. 


atte 
Continued 
Core Number ~ 79 20 rah GST a eT eel OnT Wi-2 
ee 3¢ bA 
| RR RR RR RR RR 
26 ss 227 363 363 366 366 - 366 
Test Numbers - £E A Cc G 3-1 10-1 Up-2 
Sand-Sub #), Portion 
if r | 71.00 gae.O0 100 100 2100 i100 100 
78 76 73 78 18a 76 78 
16 59 55 57 56 56 56 57 
30 hh 36 SY oe ORs 9 38 
Efe) 22 18 17, 18 Lo eek 20 
100 5 3 2 ak § 5 5 
FM. Po e9on 3612 42 3409 5601 30065503485 .02 


<= Seo Attached Tost Procedure, 


<= ASTM Methods Where They Apply. 


THE THOMPSON & LICHTNER CO., INC. 


A Ae ee Za 


A, Shrestinian o Eo Jacobs 


wy st + ad 27 


aA, . Oe a ee ae Se 


e FS Varese 


THE THOMPSON & LICHTNER CO., INC, 


TEST PROCEDURE 
FOR 
* CHEMICAL BREAKDOWN OF CONCRETE 


The following is a description of the method used by the 
laboratory to analyse concrete specimens for the cement content of 
the samo. 

A representative Sample of the concrete is pulverized to 
@ suitable fineness and dried at a temperature of 110 deg. Ce A 
weighed sample is decomposed by hot hydrochloric acid 1:3 then after é 
water washing, with a hot solution of sodium hydroxide, h%. After | 
filtering, the filtrate contains all the silica (Si02) and lime 
(Ca0) from the coment, and each is determined by the standard methods 
of chemical analysis. The percentage of cement is calculated from 
each of these, and tho lower figure taken as final percent of cement 
in the concrete, The computations are based on the average composi- 
tion of Portland cement which contains 21.75% Si02 and 63.0% of Cad. 
The reliability of this procedure is controlled by analysing standard © 


concrete samples of certified composition using the same technique. 


The recovery of aggregate from concrete is made by taking 
a representative sample and knocking off as much cement as possible 
from the stone mochanically. Treatment with hot Gilute acids is then 


used to completely clean the aggregate which is washed, dried and sub- 


jected to screen gradation analysis. 
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TABLE II.2.8 


12/ 3/70 
12/ 3/70 
11/2/70 


11/2l,/70 


11/24/70 


rab. 
Marke 


V-280 


COMPRESS IVE 


FOR CYLINDE 


Test Ago 
Number Days 


1 69 
2 69 
a 78 
2 78 
3 78 


RS FOUND AT THE SIT 


Compressive 


Stronzth (PST) 
2630 
3700 
291.0 
3130 


3170 


STRENGTH TeST RESULTS 


ban | 


mh 


Design Requirements 
be, 


3000 
Roof 


3000 
Roof 


3000 
Lower Basement 


3000 
Lower Basement 


3000 
Lower Basement 


Reports of Test of Concrete, V-280 and V~302 follows: 
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REPORT OF TEST OF CONCRETE 
= THOMPSON & LICHTNER CO., INC. 


ENGINEERS 
RESEARCH LAGORATORY 


ALTON PLACE BROOKLINE, MASS. Aas FILE NO. 


OATE _2-39- 0-7 Bf 


scription — [5] Standard compression {(_] Flexural test of concrete 
t 


INVESTIGATION OF BUILDING COLLAPSE 
Air Temp: °F 
te received 1-26-71 She hE 


Storage ~ Job then Lab, damp 70°F 
e made 12=- 3-70 by others ; 


Slump Load 
e tested 2-10-71 ey : 
W/C Ratio 
terials: 
Cc Oe = Entrained Air 
SFA 
CA , : | Mix 
Admix. . ; 2 
FA 
CA]@, 
Admix, . 
cy 
. . ; 
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Jescription — (5 Standard compression (_] Flexural test of concrete 
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VESTIGATION OF BUILDING COLLAPSE 
. Air Temp. °F 
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TABLE IT.2.9a _ CHLORIDE ANALYSTS OF CONCRETE FROM CORES 


UNCOLLAPSED STRUCTURE 


Core Tost Chlorides as Galo 
Numbor Nuniber Location % of Comont 
R-1 RR=$363 Roof Slab 0.l5 
| Reed 
eo? 1-363 Noof Slab ee NIL 
Re2 
R-3 RR=363 Roof Slab NIL 
R=3 
R-h RR-363 Roof Slab 0.16 
R-lh ; 
2 RR-387.  ——- Roof Slab NIG 
| R=-5 . 
—R-6 RR-387 © Roof Slab NIL 
| R=-6 | : 
16-1 _ RR-363 16th Floor Slab NIL 
16-1 ; 
1-2 ; RR-366 lth Floor Slab | NIL 
Myer 
Wed itera LOth Loo Stab NIL 
ist : | 
3-1 RR=366 3rd Floor Slab NIL 
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TABLE IIT.2.9b 


Core 
Number 


df 9=3C 
TT 9-2 
ff 11-1 
oh 30-1 


47 20-hA 


CHLORIDE ANALYSIS OF CONCRETE FROM CORES 


Test 


Number 


RR~226 
3C . 


RR-l10 
aif eT 


RR-1110 
“i 1lel 


RR-lL1O | 


“f 20-1 
RR=-227 
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Test Report Follows: 


COLLAPSED PIECES 


Location 


Roof Slab 


» Root Slab 


Roof Slab 


Roof Slab 


Roof Slab 


Chlorides as GaClo 
% of Coment 


NIL 


NIL 
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CHLORIDE ANALYSIS OF CONCRETS 


BUILDING COLLAPSE 
2000 COMMONWEALTH AVENUE 
BRIGHTON, MASSACHUSETTS. 


Test Number 


As dosignated 


Sample 


15 broken cores (lh inches) designated as below - 


Test Procedure 


Standard methods of Anorganic analysis 


Results ~ The following data have been obtained: 
Sample hats _ Chlorides as CaClo % of Cement 
RR-226 3 | nil 
RR-227 A 3 ae > nit 
“RR-363 R-1 | | : ie 005. 
RR-363 16-1 ieee | ee nate 
RR-366 3-1 : SS nih 
RR-366 10-1 oe nil 
RR-366 U,-2 ‘ nil 
RR-363 R-2 | nil 
RR-363 R-3 aed 7 nil 
RR-363 R-ly ee a 0.16 
RR-387 R-6 | : nil 
RR-387 R-5 | | nil 
RR-h10 7 9-1 | fos ee nk 
RR-10 711-1 : nil 


-RR-10 720-1 Rigor 0.19 
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= Testrmactes 

I Thureterstorn 
Squall 

RK Kun 

KW Rain showers 
7R Lreenng tain 

' Drizrie 

ZL Vtecsng drivsle 
‘ Spo 

SP Snow pelicts 


Wo tee arystals 
Snow showers 
Snow grains 
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Hao 

Small had 

' Log 

lee fo 
Crronnd fog 
Wieewing dust 
lowing sand 
Blowing snow 
Blowing spray 
Smoke 

Haze 

Dust 


WIND COLUMNS 


Directions are these from 
which the wind blows. indie 
cated in tens of degrees 
from true North: 2 ¢. 09 
for Past. 1X for South, 27 
for West. katy of Win 
the direction column indi 
cates calm 


Speed is expressed in knots; 
roultiply by 1.15 to convert 
to miles per hour. 
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LOCAL CLIMATOLOGICAL DATA 


U.S. DEPARTMENT OF COMMERCE 


MAURICE H. STANS, Secretary 


ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION ROSTON» MASSACHUSETTS 
ENVIRONMENTAL DATA SERVICE LOGAN INTERNATIGNAL AIRPORT 
, MARCH 1970 
Latitude 42° 22° N_ ; Longitude 74" 02° 7 Elevation (ground) 15 ft. Standard time used: EASTERN 
Temperature (F) | Weather types |. | Precipitation | Avg. | Wind + Sunshine Sky cover 
ee! tng Sa al pe ashown by code Seow po Station, cere” | cal oP (Tenths) 
Degree days 1-9 on dates Sleet, | | pres- } j if Fastest j = \ x 
| (Base 65°) of occurrence | or Water | Snow, | sure | ~ivo | ~_ mile ; Pe ] 
a on —j $23 436 759 Ice on! equiva- } siect | (Ino ie | eS | a j 
é | o£ > KE g = roune lent | ‘Ind at | & | & H ls 1; % 2 s 
2 § ® | 38 |@s| » no 3% Excel at | tin» | Fev ge gE 2 - | e.1.3° tual ae 
a: E e | t& lea! § £ ne Sc 07am ass SLi te ive! = | ez 29) 3. | o% 

zi; = Ste) SS SEIS) | Ss | os $35 28) | | tet (BEEZ SSi 2% 2 | SE-1BR EZ) 55] 2 

aj = a < ) 45 <3] & | O | &k6 azo ada) in) fee: PAS ieaies Gi[ xs asjasaela 
! ‘ 

OT cab Sat Se a eS A 7 g Ri 0. eth | 32 ina! ya [15 416 L 37_ | 38 | 9 20 21_! 22 
i 37 23 30 | -3 | 22 35 QO} 8 2 ) 0136-41128; 3.9) 9.9; 16) NW 9.9; 88' 2{ 4]1 
2| 36 31 34 0} 31 31 0) 8 3 e21| 242/30.37/09! 2.7] 6.6! 15] NE 0.0; of 10 | @]2 
3 39 26 33 -1 | 19 32 0) 8 3 C) 0 |20+37 |36| 6o3| BeS| 14; N} 11.2) 99] 2 ee oy 
| 35 25 30 o4 | 19 35 0 2 208 0/30415 05) 319 | 7.8] 131 € | 10.5, 921 9 7 114 
5 38 33 36 14 33 29 0 8 1 24 0|29.83!02; 3.6] 7.8) 12] N 0.0} of 10 | 10 | 5 
s| 33 31 35 o | 27 30 0) 8 T 0 0129.90/34111.9/12.6| 17} NM} Oo7! 6| 9 TH 

|-? 45 29 37 ame ee 28 n) it 0 0129.86 !29 8.6/ 9.8! 16] W | 10.0! B7] 8 Ses, 
| nh at a 4 4. : ) Ti °° 0/29.62 28 {16.6 21.1! 38; Ww | Ba t20) 3] 8 

= P) 0 0}29.63129:20,8 2161; 26} W } 11.6;100 

10 40 24 32 oe | 11 33 ° 0 ° 0/29.52/27/25.6 25.9] 34] W | 10.9) ¥4 2 t 10 
11 43 28 36 0 | 16 29 C) 0) n) 0}29.68 (20 /22.6|/23.0| 36) WwW | 10.9| 93} 0 Tits 
12 49 32 41 4 | 23 24 o ry Tt 7129.87(27/10.3|11.2| 17] Wj} 1le2]} 95] 10 6 {12 
13 43 33 38 1] 31 27 0 T 252] 140 /29458 03 10.6/13.1] 231 N 0.0} Oj} 10 | 10 |13 

. 14 36 33 33 -2 | 30 30 0 h) 1 020] 1.69/29-52130| 7] 505] 16] Ww 0.9/7! 10 1 10 |%4 

15 40 2 34 -3 | 20 31 0) 2 T -T 129075 !27113.6/14o1| 23] W } 11-9j;100} 3  j15 
16 40 28 34 =-4 | 17 31 t) T T T}29.96/30133.01/13.8| 20] Mw | 9.8} 82) 7 5 |16 
17 46 28 37 Se abt 28 0) o 0) 0/30.21)29/15.0/15.4} 22] NW | 12.0/100] o 0 |17 
18 49 34 42 Se} 23 23 r) C) r) 0/30.34/25| 8.0! 8.6] 16] SW 7.21 59] 9 8 |18 
19 48 35 42 = fs fie 23 0) 8 t) 0) 0'30.25 06 2.7| 5.2] 16| NE 8.2; o7] 8 6 {19 
20 55 36 46 7 | 26 19 r) 8 P) 202 7/30.14)18] 4.4; Bol] 19] SW 9.1] 75] 4 5 |20 
21 49 36 43 4 | 33 22 0) 0) 236 T 29265 [32 10.0 /16.5] 28) Nw 2.9| 26] 9 7 12% 
22 48 38 43 4 | 34 22 ry ny 213 7|2%.92 108] 7.6/12-4] 20] E 9.0| 74] 9 B {22 
23 45 38 42 2 | 38 23 0) 8 0 266! 7/29.47/01| 3.4/13.2] 30] NE 0.0] 0; 10 9 123 
24 50 36 43 3} 30 22 0) 3 0 T 0/29.51126,14.2/15.1] 25] W 6.3| 35] 8 5 |26 
25 53 38 46 6 | 25 19 r) i 0 0 0/29.79/27/1740/1801} 26] NW | 1t-1) YO! 3 | 4 125 
20 9 | 35] 16 0 of 26 0129.92/12/ 5.9j1z-b) 291 S | 1.7] 24/-10 | 10 [20 
27 7] 30] 17 0 0} 20 0 }29077128;19.2 21.7| 37] NW | 1105} 92] 4 | & 27 
2e 3.| 25 n ry : 0 Oy 0130.13 /21| 8.7/11.5] 25) S | 10.6) 85) 6 & (28 
2s 28 28 0) ° 07%] 703129698101 j1005 ib4e2} 26 NE¢ | Os3 13 e10) [2100929 
30 15 37 0) 7 0}. 0 |30.19 02) @.4!1004! 19} N | 1206/1001) 3 3 30 

31 23 31 C) it —2t = w 70} =5.8 530-12 {02} 6.0] 7.3) 12] N | 20,0)% 61 10 | 10 13)" 

$F Total Total For the month _ | Total EEN [Sum] um, 


Precipitation =  ppgers : 1" pate: 08 | Psitielmontn Avg. 
SSS SEE) SHEE CO Sear Seed Set Seem caer eens EELS NEC MT 
Snow, siect ~ = ee ee eee ae 
Greatest in 24 hours and dates __ | Greatest depth on ground o 


Precipitation: Snow. Slect |___ snow, sleet or ice and date 


of9} 22-23 29 | 7 i 3le 


é Lp ¢ Fastest observed l-minute speed and 
HOURLY PRECIPITATION (Vater equivalent in inches) direction. ; 


P. M. Hour ending at T 


So ne W_ 121809] tor 1193 


= Season to date 
Total | Total 


Number o ays 


aximum Temp. | Minimum Temp. 
= 32° | 590° = 32 T= 0 


= 1.0 inch 5 


Thunderstorms f) 
x 


= A. M. Hour ending at g s 
gf if 2 344 1s Er a ee 6.27 é 
ian. 202} 202} 202] 2.02] 203] 2.02] .02} .O1} 01] TF 
3 
4 = 
5] ,02 206{ .05} .O1| T T 202! .05/] T T 1 
6 
7 
8 T Uy T Tt 
9 
10 
ll 
12 j 
i3] .03 T 203} .0%| .08) T 205} -03] 208; ,08| .03 
146 T T T | T T 201 20) 293° 201 201 Tt 
354°%. Tt T 
16 
17 
18 
19 
20 
4s 205 206; 208] 207; 02 fed 201; T T 
2 
23) .22 206; e100} .03; 201) T 001; T T T T 
24 
25 
26 201 
27) .10 207] .03 | 
28 H 
29 T 001; | 204] 004] .05| .05 
30 | 
31 204} 11] ,08{ 10); ,06) 209; 07) 06 
* Extreme temperatures for the month. May be the last Any errors detected will be corrected and changes in 
of more than one occurrence. summary data will be annotated in the annual summary. ul 
— Below zero temperature or negative departure from a AVE RS 
normal. eSlZzZ] cf 2 
570° at Alaskan stations. z—!$¢, £22 | i_| 1 z 
+ Also on an earlier date, or dates. ise] ol aco eel ee 2 
X Heavy fog restricts visibility to % mile or less. size} 2& | A] = 
1% - me rye — ttation table and in are for $129.93 i357 a 
tthe \l indicates an amount too small to 196 | 529.9% 341 31! 70 24 1003 30 «.9 
The xeason for degree days begins with July for heating io? | 6 129293} 34] 30] 69) 24/3264 /29/ 6.0 
and with January for cooling. 10} 6'29.93| 33: 33} 60; 2413268130] 8.0 
8 eee er 14, ae Ny based on 8 13] 7'29.90| 40! 351 58) 25 3508 130 4.3 
obse: ons -ho ; 
Wind dissections are these from which the wind blows, I certify that this is an official publication of the [16 7|29.88 41} 35 36 | 241501 29) Tol 
Resultant wind is the vector sum of wind directions Environmental Science Services Administration, and is j291 6 j29291 38) 331 60} 24/L169/29, 603 
and speeds divided by the number of observations. compiled from records on file at the National Weather j 9 7 
Figures for directions are tens of degrees from true Records Center, Asheville, North Carolina 25501. 
North; i.e. 09 = Esst, 18 = South, 27 = West, 36 = North, 
and 00 = Calm. When directions are in tens of degrees Lylh A jh. flagzannd 
in Col. 17, entries in Col 16 are fastest observed - 
l-minute speeds. If the / appears in Col 17, speeds - 


are gusts. Director, National Weather Records Center USCOMM—ESSA—ASHEVILLE 900 


: ee © OBSERVATIONS AT 3-HOUR INTERVALS 
: Fi ° “ " : ? 


= s ; ! ; <= ' ? t — 
: eS part : win * ; j< i > j- | wise il | ar |x - Sina 
= =-is + $o« Ze H eat a&n | ; t- - _ 
‘ is fa, = os { « ae Eww ee ee ke =tig*!] . Sweat oe s- S es ay 
22 Sj} jgtiz she be=js-te-ten| ef SF ts B corte ba bod os foe Bt 
« ‘Z Ute eo 2 oe 2” 1 : eI - s #3 =| H i= mag = is? 
Aoi Ent cond ‘tiah TS tte AED i & te \* | { ati? A i= is i* i 2 
Or; oc uN! @ 1 ot OO EF) Te. 22: 2Ht* ABs LOE” ey BF OTS j 22! 20! Bz! 27°29) 6 DiuNi| 7 “he se 30! 28, 7a 26 38 16 
cs Ou: 6 | 26) is 7z) 10:31' AR 10! «Si oi2'se 1 92] 31) 92' d0)39) & olurme! of j | 2? 23° 73 2038 7? 
oO? sum! > « zs 22 73 17 3k UL 10 & 0.10'SF { a2] sa! 92! so'axs, © o'unirol | 1 26 2% P2 18 35 i2 
> to Ou) & Mi 27 84, 1992) 7 Io 8! O12 SE 39.92/92) baz) 9 zu lan | Su Stl S60 x0 '380, Sone 
22 PUN) e | ao’ 2b 99 2b a?! 18 8 2) O58 J 33! de) 92] sd aat & Bh ums is! | 30 29 ss 8 2 F 
? Sei Stee! cal ete EeaN boise? vi al isc 34) 36; 98 93/08; & olum!i3) | 35090 $8) 188 5 CEING COLUMN © 
? > ; 2 ' ' | : ‘ ‘ : be ~ . 
FM ‘0 +0! Si- ian 3 0 73 2 ie ¢ rf 20/ Sete. ol. sal sar be 2oj031 5; Ojualiz | 33, 2%} oi! 23 is 2 
, io, Se! \ i , 48) i ee 4°33) 32) 85; 2%j01] 8 Olum 7} j 38) 29; $8. 39,30) 5) UNE omdcates an unhmited 
7 Cay Of Day 05 Dav coiling . 
. ; ‘ a - . . ; > : : oo CUR wmoeates 2 Crniform 
. Oi; O UNM TZ) . 4 zo se 14 33) s —_ 23! 7 fa | 3%; 33] 85! 30/16! 6 ai aot st} fex 37! 38! 89! 24595 19  cletat cooling of unknowa 
a ou iz) | | 27 28 ee 17 e1/ tol 0} © «ime | 36) 99 92! 32/16; 8 10: 30) 8; | Det sal Sel” gal 33t 9 bees 
; 07 lous. 3) j 28, <2 S3° 12,30; 8.1 31% >t | 36} 33, 92] 32/10) 35 10! 18) 8 | 36: 33° 78. 29 38-%6 
eee j 22, 28 98 18 ar FS Leh 4 2) AaB | 95; 39° 96) de-Gs} 9 10) 18} 22) 1 97, 33, OF) 27 95; 11 
" ote bee PB at a Le fi i ne Bae I So oan Ba Be 36} 8. 30! 2saal | | 37) 93 63 2633 11) WRATHER COLUMN... 
; iO 15 Cia 15 j} Ie 29 57 2a ke SS fe 7 | 36) 35! 8) 3838) 8 Io dolizi | | 38, 33, 60 2393 10 
i9 40, 95 15 Jo 29, 57, 20 12] 8 210) LI 3) |K | 38; 30] 68) 34135; 9: o,uNLis! | 36 92) 82 2892 11 
Z2j20, 20; 5S, 1TAF | 36; 321 TS, 284% 8 20) 281 s| iam | 37) 30] 89) 36/36) 9° ol unl is] | aaj 29} e7{ 22ziaziig 7 Ternnh 


: i Thorntertoemn 
Oay Oo? Oay 08 DAY 09 (> Segall 


Or oumirs: | 30° 277i 69! z2'33) 10: 9} Vol32] | } 36) de! 67; ze;z0! 7 of uNrii5} { 37° ae! 04! 20° Ro Ram 
J ee Oum1s | 29) 27) 72 21,31) 9 120) 30; of (aw =| 39) 36) Te! 32:19] 10. 0 UNL) 15) | selisabiarieus ae + RW iGsia omer 
oT; GUN IS, | ; 30° 27 69 21°30 9. 10! 49/10! 40, 37] 79, 38/20) 18° o UNL! 35 1 201 17) Sor os 2zoj19 {R Precvmeron 
abe alas Ad re at ene a 33] 28) sz, 16/30! 28 ob ume} 13 | 28) zz) 39! ost2zine 4, bevel 
Ui Duniis' | 1 @3) 36: 49° 27 27, 12: OF UNL 35} } 32' 201 42. 2a'30' 26°) of UNL 15 } 33! 26! 36° 09 30 20 ZU Ercezing dniaste 
46 pli et | Se 30) se 23.2% BR UNL AS): 31! 25) 40! ov'30| 26 0, unt 13! gall ssbb lasttoviatlitieeon = 
+4 } $2) 39, 33) 2d ae! 7 unas] | 28, 23) 81, 07) 291 22: ojumn! is! be Szh.351 ask 87190120 wee eee 
22,40 cra Az! $l 33) 9a, 22 3S ayumi | 24; 191 #21 08:26] 16 ovunc| is! 1 29; 24) 63) 10/28/17 “sw or Pn 
Day 10 ; DaY 11 : DAY 12 ee tof ie 
; : é oe 
oi} © UNul 13) | 26, 22) 88 09 28; 27 O}UMjas! | 31) 76) 32} 13/27] 18) olumlis} | sof 29; set astasity hk ees 
! es Suse is) | | 24, 20 53 08 26) 15 OP UNL 13) | 29; 25; 56) 13)26; 18. Oj UNL{ 13) 32) 28; 61) 20 27,13 AP Sinsil had 
H bouncy is BS ath S81 08 27| 20 STUN IS) | 29, 23) 33, 28) 26) 18, 9 rut 13) 33) 29) Oe; 22'25/12 4 dog 
v 10 8 UN IS, { 32: 25) 38! OF] 27) BRE Oh UNI 19: 3o) 26) 37) 12) 29, 28 10) UNL! 19) 38; 32) 53) 22.27/18 Ib he fog 
43) OUND } 37, 29) 93) to 28; 30. OfUNias} | 4; 32) 360) 16,28) 29 Lo} UNL! id| 43) 37) 88) 26 26,12 GE Crem fox 
te! Oo uN 15 | 39 30, 2e 13,27) 26) O UME! 29) $2] 33/ 36) 17/29) 26 Lol uNi|15 69) 391 98) 2628) 7 IMD Mlewing dust 
18 9, UN. 13 30) 29 “9 us 29) as bP 39! 31] 46) 18/27). 11 go/ Cyn 13 | 40) 37) 82) 24.30! © WN Bheamng sand 
4 OUNELAS) | *) 28, 48, 13,20; »  @, UNL 36, 20; 30; 19)2@] 18° 10] 50) 10 ae} 37) 49, 28/02) 2 BS Hiewing snow 
a ; : , HY Blowing spray 
: Oay 13 OaY 14 : DAY 15 Ko Simke 
OL; LO} 33) 7%] iAs } 38; 36! 79, 32/07) 11: BO} 30; 7] 1S j 39} 32] 79) 26;3%,. 8. 10) 20) 9 $ 33] 3h] 79) 27; 26:18 FF Mave 
Oe'30} 5! 3] Jas 26, 36: %° 35.08: lo 10° 30) 8 iS 36: 32! ez: 29:31} «©: 2lunt!{10 31} 28) 69 22.27/13 Y Dus 
O7'10; 4: 3) ae } 36 35) 92; Seige! 37 10° 25; 2] | SK 34| 32] 82; 29'29) 3: ojuN!10 2! 26. 69 20.27/16 
“4 roi, L ese i 33 3) %@ 3603) 12!) 10! 8 1] 8 SK 34} 32) 85) 30! 31} 3! olunci 1s 34; 30: 39! 21,28 lo 
1o) yt! t0) ; 33 2' 8> ze ot} 1% iad id} 8 «61S 30} 30; 82} 31/10; 6: FI UNL} 22 38} 32) 88) 20 281 N 
. ie 10) Soe 4 ‘ = aa 68> 29.33! AZ lo; 8) 2} “15 3+ 33| 92} 32,121 6 3 use| 1 | 39} 32) 83° 28) o +4 WIND COLUMNS 
sho) 33d, r0! t 33 82! 28'34, 7: 30, 2% 3) | 33! 33] 85; 31,10; 3: oO, UNL! 15) | 37 Directions ot 
bee ~ : } , 19; UNL 3 30, 42° 16 27,10 ci tiers wre these from 
Zz) 40, 13,12] 1s } 33; 34; 02) 26,38! 8-a0j 7 2] {Ss 36; 33] 92] 32)c3) 3: elunias, | } 33] 29) a9; 15; 29] 7 whats the wird iow, unde 
cae te ; = ete path wn a ce apg 
: : ’ : Day 18 hen Trae wtha et 
on! eunfas } } 32) 2 49 23!'3e] 8 O' UNL! 15 t 30; 20} So; 10) 29] 15 aiune’ ust of to57! 3a! oa) 39°29) 9 fet Bont, 08 fod South, 27 
Oe FuNM- dd 5 4 30 20; SO 20.30) SB: Zum! 12, 23) 2s| $6 30°99, 13: L!UNL! Be, 1 35! 30! se! 20!27) 3 for Wet Pantry of 00in 
OF, eum: 8 | j 2% 23, Se rege SOL UNL: 22; 79! 23 do! 13/27) 17: 9! UNL; Lo! 1 35, aa! azt 23. er) 3 the duccten column inde 
20) 8 UNL) 8, i $35, 30) Se, 20,30) FF UNE, Bz; ; 30 30] 48. 18! 30, 13: 20/160; 9 | &1{ 35) 43) 20,26! 9 Sates calm 
13! 6 33 10 37, 31) 50, 20.33, de: UNL 15 } 2] 3) so! 1vi3o! 13° 10] ¢1R/ 15} 48 3u! 30! 22:25) ® 
0; 7) UNK! 22; 36, 30) 39; 13/29, 18: 9) UNL! 33) | 45} 35] 32! 27) 30) 19: 10) 90/15 | ROT STi s21 26 LON oe eee ee 
19 7 30) 19) 36, 29 S@ 16:30! 27, OluMIs, | 43} 36; 35! uz 27] 6: 10, 90/22 62] 30) 55) 27, 26/12 Muluiply by LIS ty convert 
22) 0, UNA) 25, 33, 26, 52, 17,29 1s: OuMjas; | } 39, 32] 6, 20;29; 11: 10] 60} 12! | 40] 37, 73) 32,26 6 to miles per hour. 
: pay 19 : DaY 20 : DAY 21 
OL! 10, 100: 22) | } 38; 30) 79! 32,20; 2: afum 5; jx } $0] 30! Say 23129) 3S: 10! 15; 3] [RS 37] 33) 83) 33/08! 7 
O* 10 63 8 38, 30, 79 32-08 2: @ UNL: sie j} 37} 32] 355; 22} 00] 0: 10, 35} 2; 6) aF 38) 37) 69, 35,08 16 
e7 LelUN, 5) [mK i 36: 34 82) 31:30; ©: Gun! 5; {Kk 39 33! $3; 23126) 3:10) 4 | 6 LF @t! 40: 69; 38 08 46 
to, #100, 7 | } *3, 39) 68 33.03; 3: O UN: 8 H 49, 39/ 38) 26/41] 5: 10} 11) 8 40! 30! 85: 36 31/17 
; 33 10 UNL, * | } $0) $1, 60) 35.08) 9: 7) UNL; 12) | 49! 43} Soi 3210 16: 9! 38! 2 47! 63! So! 32:31) 18 
te; e:usciiz} | $5, $0! 63, 33,08) % 10/160! t2 34! 42! 35, 2720! 13: 9] 43!12 47, 39 30: 29 30 20 
19 Oo UNL) 15 | $1} 30° 60 28:26) 3: 10} 50,15 67| 38! 46; 26:19) 10: 5) UNL 15) 65; 38! 36! 29) 30! 18 
] 22] 0; UNA] 10; 37; 36, 73, 29} 29, 2: 10) so, 6 s 39] 35] Fo; 30;20) 6: 2) UNL] 15; 43) 38; 60, 30, 28/15 
ay 22 : DAY 23 : Dav 24 
@1; OF UNL! 12) 42) 37; 63) 30) 31! lo: 10) bg kg Sat tee 39; 38! 89; 36/07/ 13: Oo! UNL} 8 | Ke 40} 36! 68° 30'23'12 = 
os! 0: UNL 12! 39° 35, 7o, 30,34 6: 10! 5) ai jae 39, 38! 89 36.06) 18; 3 UNL] 5 KH 38} 35; 73: 30, 24/10 
07; 7, UNL, 8) 40! 30, 6a! 30°02! 5° 10} 3} 1) 8 LF 42) 41) S¥ 39/06 16: Bi UNL 5 KH 38) 35) 73, 30' 24! 16 
10) 10, UNL) 10) j 7, 42) 62) Seat, 5: tol 3) a} [uF *& 93) 93, 42,18] 3: 5) UNL} 10 40] 40, Se 32 28 10 
43/10 UNL 12 | $9 $2) 68, 30;0% i¢° 10! 4 2) |F 43) s2{ 93} 41:26] 13° 10! 35/12 46| 39| 56) 30! 27) 18 
+ 9, 100, 15) ! {| 43) $1, 71; 36 LO! 1s: 10! 18: X90) 4%] 41) 76! 37/30] 11: 6 45) 15! 49| 40) 46) 28/28 io 
j 30) 6022) | #1) 39 62) 30,12; 13° 10) 50) ; KM $1, 39] 82, 36:31) 6 oO; UNL) 15 45, 39| 50 30 26 12 
zziio| 7 af {ase | so} 38, 60, 36,69) 17: 101 50, s| {xn #3, 40] 73, 35)27| 10. 2) unt] 10 2; 37%, 65) 33,27, 11 
Day 25 : DAY 26 DAY 27 : 


OL! 3 uN 10 
os 2 UNL! 10 
U7 oO UNL 12 
10) 0 UNL 35. 


‘ ee &4} 36] 44} 23529) 10° 10) 16] 6 RE 
39| 35 65. 28 26, 16: 10) 0 10; | $0, 35; 62 28,18; 4: 7! 60/10 
\ 2] 37) 65, Sapir} 3: 7] 60) 12) 
08% 8: ojuntis} 
' 


| 
t 
16] 7, UNL! 15! } 
i 


33 

i3) 4 UNL 15. So! 41; 43 28 co, 22 9 100 32) 47| 2! 63) 33/10! 18: 0) UNL; 15| 48] 39 4% 27 28 25 

i | $1; 3% 26/28 19° 20) 30, 5; | AF 43, $0] 79: 37/10) 10. 10) UNL! 15 68 37, 33) 20 28 20 
19,10. UNL! 15, 67; 37 30 23:28 12: 10} 50 2, 88 #3, 42) 89) so}07) 5. 3, UNL 15) j 4s} 35. 38 20, 29/15 
22! 10, CIR, 15, 40, 37, 40, 23,27, 12 10; 18, 6 | aM } 35, 32; 83, 50,18) 17. O, UNL IS, 4 42, 34, 40, 1929, 15 

Oay 28 : DAY 29 : DaY 30 
OL GO UNL tS, 1 39 32 $3 1828 322 10 3522, | | #4 39) 63 32,26) 9 6 36) 121 | | 28: 25; 86 28 35,12 
0% CG, uUNU t5, j 37, 32, So) 20:30; 6: 10; 48°32; { 4%, 39; 60 31 28! 6 o' unl a5 26; 23: 63 13 34211 
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I-minute speeda. Mf the / appeara in Cel. 17. speeds 
are gusta. 
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LOCAL CLIMATOLOGICAL DATA 


ROSTONs MASSACHUSETTS 


ooneurece U.S. DEPARTMENT OF COMMERCE LOGAN INTERMATIGNAL AIRPORT 
MAURICE M. STANS, Secretary SEPTEMBER 1970 
NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
ENVIRONMENTAL DATA SERVICE 
: Latitude 42° 22° yy __Longitude ro tu 02° W Elevation (ground) ys ft Standard time used: cacrean 
ac z - r Weather types 7Snow, ¥ aan io al ce oF : a, sunsh i a) ra ares 
evi i  SUES Pela gy nacelle Sa Rl ems Po 
| Degree days | , currence Fcthesl Snow, | press | [ Fastest | pes os Tete 
i ' ae . ‘Base 65°) } acav fog x} 53 bibeehd “ilets| ia Sere ly pe ils ' 
| = ee SS Thunderstorm CC OF) cquiva- r Ine bak ig { ! 2 ; 
| SRA 6 | EF beehive t tee peticee round dent fF Mimr | tedeeis | tei? [ste Ze! 
>, S =i tw lal | Uno H me as a ae a ee a 22! [S6e4 
1, £ ett = | ts teal -s Gt e Gurs _O7AM pPoglfo 2 | eaiagd! Si wa fe gnas) oS 
gi 3 | & | & (BE js] S| gy 17 Ducetorm | | | wet RB BEIESiZS) 2 | 3g 122 22/35! 
aj = | Ret 2 ake tbe = o | 9 Blowing snow un. imal. ‘ois tall mae bod a4 = Se 4a Ee 
H | 
8 Oe out DUG Be is Rae Se Se 7s a ae US ES EF ee id a eS a 
ac 2 eS =-4 1 37), Li; f) Led Ti 0:29.97'30 L601] 16. 4] 25) Nw} ll.e; Be! 24 111 
as 7S 55 65 “3 | 39 0 r) j 0} 0, 0 30. 702130, 1166/1322] 22) NW | 1361'100; 2 Ce 
3} 73 55 6% -4& | 5% li 0) | 0) 004! 0°30+04)15/ 6.9! 8.5) 16! Sw | 6.6) 51j 9 8:3 
Sige e* es | 75 a | 68 of} 10) 1 8 ) 212! 0, 29261/23/15-6/17. wa 26] SW | 369! 30; 9 716 
S} 84 66 75 8j 60} of 10 0 o| 0'29.65/28 16.2/14, -7| eS) 
6, 75 59 67 ° | 30} ° 2 fo) 0| 0:29, 84! 32) Lee2) 16.1} 25} Nw | 9.5) 731 6 5 36 
Tres 58 | 61 -6 | 51) rs 0 0 0 0;30+08 03| 7. 81 9.8! 16, E | 664! 3{ 10:1 40 | 2° 
8) 64 54 59 -3 | 52| 6 0) | 0 T 0 30+11/05; 7.0 9.4! ISP] Se 8 peso ies 716 
9; 6% 54 59 -8 | 56 6 oj} 1 8 ny) o2l 0/30.11/17; 6.6! 7.1) 14! Sw | 0.0! oj] 30 9 9 
10} 76 60 68 2 | 65 o 3; 1 8 ° 207 0'29.97/20'11.9/12.2; 17' SW | 3.7) 29) 10 | 10 |10 
12} 76 61 69 3 | 30 0 4 8 0) T 0; 30-00/30;12.9/14.0| 20: NW i} 11.5] 91) 8 6 {il 
2/73 55 6% | -2 | 49! 1 0) r) t) 0/30019/13) 348) 9.5 15| SE | 12.7}100! 0 Qo /12 
13) 79 53 66 | 0} 33 ° tee r) 0) 0'30611)24!10.2 loco! 10; w | 11.5) 91, 6 6 {13 
le} 69 52 61 -5 | 50 +| oO} 1 ) 003 0! '30.26/03! 12.0}12.4) 21] NE | 9.0) o| 10 | 10 |146 
cSt. 37 52 55 | -11 | 52 lo} o| 1 ry 264 0'30.25/08/10.4/11.8, 17} E ; 9.0; 0: io | 1o {15 
16} 81 53 o7 |} 2-} Ss 0; Zine t 8 0) 039 0,30. o7|26 5.5/1001| 25; Nw | 3.2| *ita7 8 {16 
a7, 66 54 60 -5 | 47 s| o r) by) 0 ,30224)07| 2.4/12.8] 16) NW | 12.1) 98) 4 $ 117 
18} 68 58 63 -2 | 60 2) 0] 13 ry 662 0'29.96/19] 7.1| 8.91 17; S 0.0} oj 10 | 10 }18 
19! % 57 66 1) 1553 0 1}13 0 u 0:29.99/32)13.1113.5| 22] & | 1243/1000} 0 2/19 
20; +77 55 66 1 | 34 o : 0 0) 0,30.16/26] 7.9/10.8 17] sw! 1r.7] 93! 3 2 !20 
21 81 59 70 5 i 61 oO S11 8 ny ° 0}29.97;231/15.21/15.4| 20) Sw! 11.6, 93] 2 2el21 
22}> 91 66 79 15 | 48 Q 14] 1 8 0) 0 0} 29.83/24/13.0/13.4| 19] SW ! 10.3 eho & |22 
23 92¢ 638 80e] 16] 88 r) 15 8 ry 0) 0/29.90126/11.3/12.9| 18]- W : 10.9] 90) 4 6 {23 
26| 71 aa) bp Pace ae Py 2 0 0 0!30.18 }O7| 8.3] 9.2] 16; € | 10.2) 84} 2] & i26 
25; 88 2 TS LX 63 ) 10] 2 8 o ) 0 30410) 25,13.8/14.0] 16) SW | %5/ 79} 2 5 |25 
2015. 37 os | m1 | 8 | 66 0 6} 1 8 0 T 0,30.05)07| 7.1} 9.2] 16{ E | 80) 671 7]! 8 126 
27!) 83 56 Lh ald hp 3} 5/13 8 ry 045 0'29.79/26| 7.6/12.2 22; NW; 4-3} 36) 10 | 10 }27 
28 59 53 56 -7 | 48 9 n) r) t) 0129.93,32| 3.5] 9.2 14) Nw | 1.4) 21) 10 | 10 '28 
29! = 6k 50 56 | -6 | 46 9 o! 1 4 Pato 203 0/29.92/34] 3.9} 6.3 13}..N5t 4.8} 41} 7 7 29 
30; 62 46a nae —Eet ae lo Qo; 1 8 0 oO} - 0; 29.94/23} 1.6 Sa 12; S| 700! ad 9 8 ;30 
SS i Sum, SS ee ee otal | Tot -— a + Pot Roe | Total | % Sum! Sum 
22164, 3719 68: ~=9 Number of days 25, NW $276, 6} for [185 7} 36 | 
: eae _| Avg. i Dep. “Dep. [Avg Den! Precipitation ate? or PP bielmont Avg 1 Avg? 
OL $7.31 65-61 0- = 01 inch, = SS ee ee bal. 
Season to date now, ice Sa 
Teal {Total | S_1.0 inch Greatest _in_ 24 hours and dates Teatest depth on ground om ! 
a) Thunderstorms Pees tation a ice pellets ice_ Pellets or ice and date i 
e eavy fog 4 3031 15216 
re ees ees Clear 9 Pavily cloud; > a 


HOURLY PRECIPITATION ¢tWater Sra in inches) 


= A. M. Hour ending at P.M. Hour ending at : 
Se a 2s SA 1 ; ee i ee i hy Sams SS aa 
2 : 
3 ct Mees ced Oe ; | 01 201 act] 
4 H H 
8 Sika | 
7 | 
8 H 
2 tT ]T | x | oa} or] t T | 01! .07 -10| 
i ta Syke 
12 i | ' 
14 201] .01|| 7 0 fen 201; TF t, T | } 
13 ’ Tor| 135 213} 10/| coz} .o3| ¢ | soz] coal cor t | sort t fr | colt | 
6 } 
17 [i | | 
18 201 203 201 204) 201 201 203 202 205 201 1y H 029) 
19| t | | 
20! Zi a | 
2. ' 
22 i 
23 i 
24 | 
25 | | j 
26 eririire tata le Sekt 
27 +13)| 08) 7 204] 203) 06! .09/ .o2z! t | a 
268 
29 | | T T T 203 | Ee 
30 ie eed Bea | 
* Extreme temperatures for the month. May be the last Any errors detected wiil be corrected and changes in She = . 
ef more a eae paeaecstlana summary data wiil be annotated in the annual summary. SUMMARY BY HOURS ae 
— Below zero temperature or negative departure from < AV VERA RAGES j Resultant | 
rental Eel _ £°be ier pealete pe 
~ 570° at Alaskan stations. Subscription Price: Local Climatological Data $1: i ==] z=] €5- ae Fel ee z ine | se |i] s2 
+ Also on an earlier date, or dates. per year including annual Summary if published] |=71°3! S25 | 22 | sa babe a Re fe Oe ees 
X Heavy fog restricts visibility to 4 mile or less. Single copy: 10 cents for monthly Summary; 15 3} ce} za | a7} | = ' i | =) =] El 4 
T tm the Hourly Precipitation table and in columns cents for annual Summary. Checks or money orders} | cl Li] a) acd aes O 2 S Oe oN Re 
9, 10, and 11 indicates an amount too small te should be made payable and remittances and corre} |O1{ 6°30,01/ 62; 53! 79! 55'200% 27! 4,6) 
measure. spondence should be sent to the Superintendent off (64! §'30,00) 61; 57! 82, 55 10.2.29. #.7) 
The — for Lo days begins with July for beating Documents, U. S. Government Printing Office | 07} 7130.03: 62; 58! 78) S#{31.1'28! 5 o* 
ar aith January for cooling. Washington, D. 20402. : ; i : 3 * 
Ds Jumns 6 12, 13. 14. and 15 are based on 8 oy, ‘ eb, 79 ea oe oe pee . aon 
ob-ers > as per day at 3-hour intervals. Iso! cas! : : *?: * 0! 
Wind cuections are these from which the «ind blows, I certify that this is an official publication of the , 36! 6) 29.98 aI 55,3307; 26; 229} 
Resultant wind is the vector sum of wind directions National Oceanic and Atmospheric Administration, and | 19! 6/30. 00; aa 8; an 10.0 23) ee 
and speeds divided by the number of observatiers ts compiled from records on file atthe National Climatic | 2 | 4| 39) 7 33! 3024126! 4.2) 
Figures fer directions are tens of degrees from tree Center, Asheville, North Carolina 2580L 
North: ie..09 = East, 13 = South, 27 = We=t_36 = North, 
and 00 = Calm. When directions are in tems of degreca byes ‘vA 
in Col. 17, entries in Col. 16 are fastest observed COD ies - 
l-minute speeds. Hf the / appears ia Col 17. speeds 
Center 
ere gusts. Director, National Climatic USCOMM —-NOAA —ASHEVILLE 425 
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oe) c 3 OR tee) Dat i fe ae ak er ea is {a e)s5s 2°}- 2 ihe 
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Cay O1 DAY 02 
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ES Od bls eed 39) PE] 38) SS 26) 38 5 7) UNL) 15) 57! sol 60] 43/30! 18 siya! 7} 1 e1; 35! 70} $3.37 
+4 ; wid; as) 68. 53! 33; 36 391, 19. oluNLiIs! | ; e7] $2; 331 37,30! 18: 9fizois2! | tbs = oa eee : NOTES 
j use 15° 69 $2; 29; 33.30) i9 0, UNL 13! } 1 5 j i : ' ore 
; ; , 30) 3 punnias} | 72] Sel 26] 33/391 13 10; 109;15 
le Duss bs} vol s2t 23! 3 , pea) : / j be AD 83° 85 42112 
so] oluncias! | puitvel vel Sal sel isi slonclyol | | 73] 36] 26! 36/30] 19 ao] eolts, Ta | a9) a2) ee) $818) 9 CHING COLUMN 
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{ { ' 1 ; 
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ov; 1 t ; H ; : 10} 2) 66] 73) 63/25) 8: ofuwiisl 7 
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ie \ = | i OF AL LO; UNL 1S 65! 50) 34; 48°31] 18 o,unm| a! } 00! ; 
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| yes: i Ha | i 321) 42. OP UNL] 15} 7Tli 38, 48! e8 11:16 ND Ble 
16/19) 93) 8) |} 73| 70! re; estzol az: slunclas| 76| 50| 331 «3/31! | } SS) craig dust 
' : ! 31) 9. oOFUNL] IS 66! AO! 61! 36.42/17 BN Blowing wind 
ie ic! 1d, si tem ) 73) 70; 84; ea'2a] 13> LUNE “ 70! 3 | ' | &0: 62) 2) Img Mane 
i i i : PUNT 6, 41 43123) 8. O UNL LS 62) 56' 79° 32°18) 8 BN Bhewing snow 
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Y i 
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| ' ' ry 26°26 =5) ! : H ee = 
13) 19/ UNt} 13| 77) a3! 0; stie3l as 10 iol 7| fe saiisrioaal alco} se? te ?| 3| ba 35) 34) 93, 33 08/11 WIND COLUMNS 
isizojunct 13 7a) os! 43; 35/25) Us: 10)-31} 3] [AF 32| 51; 3, So'oz} @- 10} 4} 2: aime suliaat loci sulael aa ianteccrawicene teate tires 
}rO;unu} as 72) 63} 68! $919] 6: 10] 30/10 53| 51| 80, 49)35; .8: 10] 12; d) [Ra | S41 9 which the and blows, indi 
22/10, 110] 8} 70| 63, 68| 39 8: | Ss te cy pa (ed feed Bd PAR one plopaype oariede i 
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oavie : DAY 20 DaY 21 
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13; ZiuNu) 6 a 90! To) 52 70 26) 1s o\UNt| 8 90] 75} 48! 68,27! 14: 9 /uNL|15 70| 63 66! 58 06/12 
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O1j;10) 3) 2) OIF 63! 62: 93} 81/28] 10 LolLlO! &{ [KH 76| 72] 79} 69/31] 7:10; 21] 2) 8) FR 70! 68] 90} o7'20! 8 ; 
4/10] 3) 3) iF 63| 68) 97) 6% 26] 11 8] 46] 6) [Kn 68) 65| 87| 64/08; 3 giunc{ of iki 72! 69: 87; 68 20/16 
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eee EARS ee, eee ae __) Mation | <e am 7s = SSE ’ 
i / H } swiene dat occurrence pellets ~ TSnow,! pres 7 ' | Fastest | a LG 
| ; agree days | y po ead j | | il } -—— —-—-+ 
/ | ‘Base 63°) 15 jitvy fo i or } Water ice | sure ee a | 
i 3 sh ean C Thansorecren een es gen ie pellets} cin» | g | | ic} 
| ef } | gre jrroune lent ‘In. teed ' & ¢ cs | ~~ ' 
lg | § | a | 33 les) » Steet eecect at eens | Blew. 1z is ji 8 | 22] 
ORR SE yg é te ee \2 g| £ & ' © Glaze | O7AM ; 29 = | Bic | aI = | az |§ aes 
et x = ; H « | = = = 7) z s= c & 
34 3 : c ' = ’ a€ ee 2 H g mentee fect | % | Ties at fe z 32 Sssiz 
os = ea dare dy te . s f2E lee} 27 2s —, 
| Eee | < Tt = | o | 9 Blowing snow | ‘In. | ms je ak | 3 | ZEIA 
i / ' ite ! ! feat I ss a ' 1 
(a ee a ee ee 8 Ook ee) ae a TE a ES pa Piers 
Hert. s21) 5? sap al 8 o! of 0) 29.94: 06 2.3/ 7.5) 11; € | .2.9) 25), 8 | 7] -2 
2, 83 } 50 57 8; Oo} 1 8 0) Oo; 0} 29.95.13! 7.5; 9.2] 19{ SE; 3.4 es! 6 lez 
3}. 7% 56) 65 9| 0} 1 8{ a 029! 0) 29.7% 22:15.0'21.0' 32, Wi 8.0) 69) 8 9/3 
4). 8S 69 | 57 3! 0 of = 602! 0| 29.89 27/1146! 12. ry 18: Nw | 7.7; 66; 6| 5 | 4 
5 62 os | 546 i 0 0} 0 3061232, 663! 9041 15] NW] 9.2; bo) #1 3] 5 
@, oh 66 53 12) of a 3 Q 0} =, 30627: 19! 262) 8.9] 14; SE} 1100; 99F OF 2] & 
7 «73 56 65 bd 0 a ) 0 0; 30.26 22) 503; 8.6; 13) Sw} 9,8) 85; 2) 3/7 
ai 73 53 | 65 o} =o 2 8 Q 0 0/ 30.23.17; 205; 569, 9f E€ | 9.6| 82} 7] sis 
9} 39 53} 82 3 Oo} 2 8 0 ° 0130.26 09, 346! 4.9; 13, E | 7-8) 09} 6 &\9 
10) 59 53 57 8 oly 2 8 0 T 0} 30+30,07! 6.9) 7.6) 10! € 0.0! oO; 10 | 10 !10 
Uy ary 57 69 5 o| 1 8 0 T eeaternial 5.5; 5.9] 10) SE 0.4} 41 10) 9 'h2 
12; 72 55 64 1 o| 2 3 0 0 20; 6.8; 8.8] 14) SW 5.4] sa! 8 8 [12 
Eh eae 60 67 Q 2; 1 8 ) f°) 0! 30013) 22) 303} 6.9} 13] Sw 2.8] 235; 10 SF) 22 
16} 7% 61 68 O) 3 8 0 0 0| 30011: 23,13. 4/1328) 19/ SW | 4.6) 42] 8 @ |14 
15, Toe] 62 | 090 0 4) 13 of 10 029498) 21112.5/13.7| 23 sw | 2.7| 23; 9 | 6 j15 
16} 67 42 33 10 o} 1 r) 050} 29.93; 33/12.2/16.0] 23] NW j 0.2] 2! J0 8 16 
17, #8 37 | 42} =12 23 r) 0 T ; 2993/32, 16.0116.3) 25) Nw 4.2} 98] 7) 6 Ta? 
16! ok 36 49 16 0 Q 0 0} 29.98/27) 17.5/18.0; 29] W | 10.7; 97} 4 2 |18 
19{ 55 43 | 49 16 r) 0 0 0 30038:33) 9.9/1.1] 21] N} 10.9/100, 1 1 |19 
26) 58 36 4 19 c 8 o o 0/3059) 14%, 260) 9.2] 15] E | 10.9)/100) 1 3 |20 
21 57 41 49 16 0) is) i>) 01 30.44:13} 3.1} 6.8) 13] SE 4,5} 41! lo 10 {22 
22 59 52 56 3 o} 1 0 02 0} 30229) ;10) 1068) 11.4] 14) SE 0.0} 0; 10] 10 {22 
231 59 55 57 8 0} 2 O} 4262 2: 98) 09) 3 1067; 12.9] 18] Nu | 0.0} 0} 10] 10 /23 
26, 69 57} 03 2 o} 1 0 T 0] 29.91 32! 12. ali3.i| 22] NW | 364] 32] 9 | 9 [26 
a3) 5) 57 51 54 au o} 1 0 202! bien: 12,05/12.6;13.1; 17) E {| 060] 0] 10] 10 /25 
26, 53 46 50 | 15° Oo} 3 9 206! 30-24! 05'19.6/20.1| 26] NE 0.0} 0; 10 | 10 |26 
27; 46 36 @le;, ©10 24 0 8 r) T 0! 30243: 62| 1469} 16.0} 23} NE 2.4] 23} 9 | © |27 
28 54 340) 4% | 22 0 a 0 ) 0} 30239; 31] 26 8| 6.2} 12) Nw | 10.6] 99] 0 | o /28 
29 53 37} 45 20 r) 8 0 0 0} 30444, 05! 645) 1062 E | 10.5/100! o/| © {29 
30) 53 36 | 45 ° 8 ry O}- 0;30.52129! 43] 6.8] 10! SE | 10.3, 99, 1 0 |30 
31) 34 36 | 45 ee zor = 0 8 C See 0| 30.47, 09; 2.1; 6.0! eas 9.9! 93} 9] 7/132 
sum SSA rena Gemcacoad Grae _Total T Total Total | Total For the month: _} Total | © | Sum} Sun} 
et tae 1488 — 314 at 9F Number of days [2263 T)3G018°33! 09} 10.9] 32. WIL7S.4! toe 203 “flee | 
3 EASE = 4 fs [id fl : os? Jep- at Der - "Precipitation ee 3 sid Ses ee = Date Ls Sae. aint rAvg &,| Avg! 
45.0f 54-9] = =| wey -01 inch oe! Saeed Read eerEeS Seca Peas | 342 1} 6-5] Get! 
SSS Ft Season to date Snow, ice pellets = ————— eee 
' Namber_ of days Total | — > 1.0 inch _ Greatest in_24 hours and dates Createst depth on ground “of stiow, 
Maximum Temp. eee Teme 382) 510)” ‘Thunde realy, ae ti Precipitation “Snow, ice pellets ice pellets or ice and date 
~90" ¢] = = Tt =e} Dep. {Da | Meavy fog —X™3| 1402] 22-23 — 7 7 t 7 
0 0 p) =3 ae ail cloudy 7 Cloudy t 


T 
T 


* Extreme temperatures for the month. May be the last 
of more than one occurrence. 

Relow zero temperature or negative departure from 
normal. 

= 70° at Alaskan stations. 

Also on an earlier date. or dates. 

Heavy fog restricts visibility te % mile or less. 

In the Hourly Precipitation table and in columns 
9. 19 and 11 indicates an amount too small to — 
measure. 

The season for degree days begins with July for heating 
and with January for cooling. 

Data in columns 6 12, 13. 14, and 15 are based on 8 
observations per day at 3-hour interv: = 
Wind directions are those from which the wind blows. 
Resuitant wind is the vectcr sum of wind directions 
and speeds divided by the nomber of observations. 
Figures for directions are tens of decrees from true 
North; ie..09 = East, 18 = South, 27 = West. 36 = North, 
and 00 = Calm. When directions are in tens of degrees 
in Col. 17, entries in Col. 16 are fastest observed 
l-minute speeds. Lf the / appears in Cel 17. speeds 
are gusts. 
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Any errors detected will be corrected and changes ia 
summary data will be annotated in the annual summary. 
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Local Climatological Data $13.05 
per year including annual Summary if published} 
Single copy: 10 cents for monthly Summary; 15 
cents fer anaualSummary. Checks or money orders} 
should be made payable and remittances and co 
spondence sheuld be sent to the Superintendent a 
Documents, Ly S. Government Printing Office. 
Washington, D. 0.402. 


Subscription Prite: 


1 certify that this is an official publication of the 
National Oceanic and Atmospheric Administration, and 
is compiled from records on fiie atthe Nauonal Ciimatic 
Center, Asheville, North Carolina 2880 
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. ‘ - 
ae | ae 39 30 PZ 2 2 wis 
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te Cum! yj | gs! 60 ta stom 8 sul 2| 8 KN | 5! ai] el; 39'08! 6: tiunti 2! el ceKn sa) = ab | 0% 8 S&S Snow 
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ei 30! 11: © 78 ; 5 35 ey) $4 32) 16. 8 70,35 | 40° 30: 68 30 33; 32 3! unc! iS | 1 36! 32) 33, 22 25 Ye the directron column inde 
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8 59 | 38 44} 3 | 21 0} 0 0 0; 130.29) }O2| 8.5'12.1) 17! NE | de Pe? ere ee zat 8 
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ADDITIONAL DATA 
Gther observational data contained in records on file can be furnished at cost vie 
microfilm, microfiche, or paper copies of the original records. Inquiries as to ; 
avsilability and costs should be addressed to: Director, National Climatic Center, 
Federai Building, Asheville, North Carolina 28801. 
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CEILING COLUMN — 


UNL indicates an unlimited 
cerhng 


WEATHER COLUMN— 


> Ternade 

T Thurewdervormm 
2 Seal 

K Ruin 

KW Kain thowen 
4H Veeering tain 
1 Doreerie 

71 Dicey Jrasle 
s Snow 

SP Sneeow pellers 
Ty foe crystals 
SW Snow Howers 
Ma Snow grains 
IP kee peilets 

A Hat 

' bog 

IF Ice fog 

GE Ground fog 
BD Blowing dus 
BN Blowing sand 
BS Blowing snow 
BY Blowing spray 
K Smoke 

Heo CHave 

D Dus 
WIND COLUMNS— 


Directions are those from 
which the wind blows, indi- 
cated in tens of degrees 
from irue North: u ¢., 09 
for East. 18 for South, 27 
for West. Entry of 09 in 
the direction column indi- 
cates calm. 


Speed is. expressed in knots; 
multuply by 1.15 to convert 
to auies per hour. 
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‘TEST RESULTS FOR REINFORCING STEEL 


TAKEN FROM COLLAPSED PIECES | 
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THE THOMPSON & LICHTNER CO., INC. 


‘BUILDING COLLAPSE 
2000 GOMMONWEALTH AVENUE 
BRIGHTON , MASSACHUSETTS 


REINFORCING STEEL DEFORMATIONS 


Test Numbers - RR 218, 219, 27) (Supplement) 
Test Procedure - ASTM A615~-68 and A616-68 


Results » The following data have been obtained: 
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THE GENERAL CONTRACTOR SHALL CHECK AND 
VERIFY ALL DIMENSIONS AND REPORT ALL ERRORS 
AND OMISSIONS TO THE ARCHITECTS. DRAWINGS 
MUST NOT BE SCALED. 


THIS DRAWING SHALL NOT BE USED FOR CONSTRUC- 
TION PURPOSES UNLESS SIGNED BY THE ARCHITECT. 
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THE BUILDING COLLAPSE AT 
2000 COMMONWEALTH AVENUE: 


BOSTON, MASSACHUSETTS 


on 


January 25, 1971 


REPORT 


. ~ OF 


THE MAYOR'S INVESTIGATING COMMISSION 
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APPENDIX II. 4 
STRUCTURAL DESIGN DOCUMENTS 


This appendix contains the structural design documents which were made avail- 
able to the Commission. Included are Division 3, Section 3A, "Plain and 

’ Reinforced Cencrete," of the designers' specifications, and structural plans 
S-1 through.S-9, dated February 1969. These documents were the basis of 


the design review in Part II, Section 4. 


The specifications were furnished to the Commission by Thomson, Rogers, 
Barristers and Solicitors, 120 Adelaide Street West, Toronto 110, Ontario, 
Canada, attorneys representing M. S. Yolles & Associates. The structural 
plans were provided by the City of Boston Fire Department. This set of plans 
was a duplicate copy of a misplaced set which previously had been on file in the | 


Building Department. 


_- 


Copyright, 1971 
by 


The City of Boston, Massachusetts 
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wee 6 TL ON 3 A PLAIN AND RELNFORCED CONCRETE : 
(a) Read and conform to the requirements specified in L 
Division 1. SCOPE 
(b) Provice labour, materials, plant and equipment to 


- Complete the plain and reinforced concrete work indicated 
on the drawinys and specified herein. 


(a) Reinforcing Steel 2 
SHOP DRAWINGS 
l. Onening Information ; 
(i) Prior to detailing reinforcement, prepare 
for the Architects review, drawings of 
the structure showing formed holes, recesses 
and sleeving required under all Divisions. 


(ii) Completely dimension all opcniniss, recesses 
and sleeves and relate to suitable grid lines 
and elevation datun. 


2. Detailing . 


(i) After Architect has reviewed and returned 
opening drawings prepare reinforcement 
placing drawings and bar lists for every 
portion of the structure, taking into account 
all openings and recesses. 


(ii) Prepare placing drawings to a minimum scale 
of & inch = 1 foot, in a clear, complete - 
manner that will permit placing of re- 
inforcement to be performed without reference 

_ to structural drawings. 

(iii) Detail reinforcement in accordance with re- 
cuirements of drawings, typical detail sheets, 
and cetailing standards contained in ACI 315. 


(iv) Except as noted otherwise or che drawings A 
provide standard hooks on reinforcement in 
accordance with ACI 315,Le2ss than standard 
hooks may only be used in locations approved 
by the Architect. 


(v) Of£fset vertical bars in column at least one 
bar diameter at lapped splices. 


(vi) Amongst other items, include on placing 
drawings the following: = 
PROJECT PACE 
xG. 4% 964 5 3 A-l 


o vhs gates eth 7 ¥ 


ie = ; 7 F sealiaha, af ieee 


il Feke ©e boy [943 sores aon SES oak. seu 
~*~ J 7 Ls ie “ 7 1p 
ed oa dant Salk GATE a ith UE RE see eens 
* - . : > ’ 7 A ; y 


c 5 
a - 2 


e ie i j 
- f. . 7 nd F ( i e 5 Peso &) Zs Ci : - 
) i, ; : = @ » 7 = - } ’ 
i : : 7 Pt Le Ss 


\ 4 identification of each bar with a code 


2 
mark on reletea drawings and on corresponding 


(Cont’ a) 


XY 


eetail sections to fuliy iilustrate placement 
of reinforcement at areas such as openings, 
change of levels, spandrels, stairs and wherever 
‘ clse required. Be : 


large scale dctail sections at areas of con- 
wested steel such as at intersections of beams 


and columns, column splices or wherever else ° 
required. 


placing sequence for reinforcement such as inter- ~ 
sections of beams to beams, joists to beams, slabs__ oss net 
to beams, and within flat and two way slabs. 


minimum clearances between reinforcement and minimum 


tt concrete protection to reinforcement on each placing 
drawing. 


location of each bar relative to a building or grid 
line which can be identified on the formvork. 


5 location and extension of dowels. 


location, number and type of support accessories. 


(a) Certificates ao > 3 
1. Prior to beginning work, provide the following - tSeatteear 
certificates prepared by an approved inspection INSPECTE ve 
’ company. The cost of these certificates shall. AND TESTI 
be borne by the contractor. 


(i) Aggregates: Certification that coarse and 
fine aggregates proposed for the work comply 
with specification requirements. 


(ii) Cement: Results of physical and chemical tests 
required by ASTM C-150. Include the specific 
surface in square cnatimeters per gram using the 
Blaine air permeability method, and false set 
tests on samples in accordance with the pro- 
cedure set out in ASTM C.359 and limits as 
follows: ; 


initial penetration 40 millimeters minimum 
1l minute penetration 15 millimeters minimum 


¥y (iii) Conercte: The mix proposed for each class of 
ot concrete giving proportions by ary weight of 
cement, coarse and fine aggregate, type and amount 
of admixture or air entraining agents, and water- 
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Slump: A minimum of one slump test will be 
made for every compressive strength test-made. 


(iii)Aix Content; One air content determination 
will be made from cach 50 cubic yards of air 
entrained concrete placed or not less than 
one test for each class of air entrained 
concrete placed on any one day. 

Tests on Reinforcing Steel: 


Civ) 
A series of specimens for each grade and 

size of reinforcing steel contained in any 

100 tons of steel shipped will be tested. 

A series of tests shall include 2 bars for 

each test required of each size and grade 

of stcel used. Reinforcing steel tests will 

be made in accordance with ASTM standards. 


Inspection of soil 
Soil at footing founding elevations will be 
inspected. : 


Give the Architect a minimum of 36 hours advance 
notice so as to afford him reasonable opportunity 
to inspect the work for compliance with contract 
requirements. Failure to meet this requirement 
may be a cause for the Architect to classify the 
work as defective. ; 


Samples and, Assistance 


Provide the Following, the cost of which shall 
be borne by the Contractor. 


(i) Specimens for Testing: 
Supply samples of all materials required for 
testing. " 
Concrete Test Cylinders; Co-operate in the 
execution of the concrete cylinder testing 
programme. Furnish concrete required, protect 
specimens against injury and loss, assist in 
the sampling and storage of specimens. 

(ii) Reinforcement; ; 


designated by 


Cut samplesof reinforcing stcel 
ed to job site. 
P 


tee 
the Architect from stecl ae 

Replace reinforcement cut or lice where 

permitted by che Architect. Maintain an adequate 


supply of representative steel to permit immediate 
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replacement of stecl removed from the site as mes 
test specimens. CERTIFICATES / 
INSPECTION 
Cut samples of mechanical splices and welded AND TESTING 
reinforcement as directed by the Architect. (Cont'd.) 
. Replace mechanical splices and welded re- 
‘inforcement cut out for testing.’ 


(iii) Assistance for Testing ; 


- Assist the testing company or soils investigation 
firm to make their inspection or tests. 


Provide the Architect access to the reinforce- 
ment fabricator's plant. Inform the Architect 
of the period during which fabrication will be 
undertaken. eee eta 


(iv) Facilities for Testing: 

Provice storage facilities for the initial 24 
hours of site storage of laboratory cylinders 
and the site storage of field cured cylinders. 
The facilities shall meet the requirements 
stipulated in ASTM C31 and the approval of the eye 
Architect.. Suitably equip the facility for reste 
storing laboratory cured cylinders with humidity ings 
and temperature control equipment and maximum- 
minimum thermometers. The facility shall be 
sufficiently large to handle the maximum number 
of cylinders required at one time. Provide 
sufficient storage facilities for job cured 
cylinders so that cylinders representing the 
various areas can be stored in locations represen- 
ting the curing conditions of those areas. Move 
the job-cured cylinder storage facilities from 
area to area as the work progresses. 


Provide a slump cone and tamping rod conforming 

to ASTM C31 for use by the Architect at the site. 
Provide air entrainment testing apparatus conforming 
to ASIM C233 for use by the Architect at the site. 


(a) Conform to che latest issue of the following standards: 4 
. STANDARDS 
1. American Welding Socicty (AWS) ae x: ’ AND CODES 


D12 Recommended Practice for Welding Reinforcing 
Steel, Metal Inserts and Connections in Re- 
inforced Concrete. 


2. American Concrete Institute (Act) 
315 Standard Practice For Detailing Reinforced « 
Concrete Structurcs. . 
PROJECT PAGE 
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Report Number eZ } - Say 
$6-49 Consolidation of Concrete 2 STANDARDS 
Z . : ; ~ AND 
347 Standard Recommended Practice for Concrete CODES 
318 Standard Building Code Requirements for Re- » (Cont'd: ) 
inforced Concrete. 
3. Concrete Reinforcing Steel Institute (CRSTI) 
CRSI - WCRSI Placing Reinforcing Bars 
4. Conform to requirements -of Building Code of .the City 
o£ Boston and other applicable acts administered by 
any authority having jurisdiction. 
(a) Cold Weather Concreting: eles: try i. 5 
: ewes En pase nt PROTECTION 
1. General - eae fet ae aS 
: (i) Conform to recommendations of ACT 306 except 
as varied herein, 
(ii) Provide on hand and ready for use all equip- 
ment necessary for adequate protection and : 
_ curing before concrete placement is begun. 
2. Cox crete Temperature & Protection Requirements: pres ee 
(i) When the air cemperature is at or below 40°F ; pe ae 
or when in the opinion’ of the Architect there is ; 
, a probability of it falling to that limit during | : 
the placing period or within 24 hours: ; a 
. i es © x x 
Place: concrete at a minimum temperature of 55°F - e 
when deposited in the forms. . pata 


Ma intain ye) surfaces of concrete at a temperature 
of 55°F minimum and in 2 moist condition for 
seven days after~piacing. . 


(ii) At the cad of the protection period withdraw pro- 
tection so as not to introduce excessive thermal : 
Strecsscs in tine consrete amiis:) “taat the drop tin- 
temperature of any portion ef the concrete will aunts 

be gradual and not in excess of 50°F in 24 hours. 


7. O.ecerton. 


(i) Obtain protection by use of adequate supplementary 
insulation, by cnclosing conerete surfaces with 
raised tarpaulins vor by building a conplere housing 
around concrete with a provision for heating 
housing when required. , 
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(ii) When outside temperature falls or may fall .— on? 
below 1W¥ during placings or during protec- eae" PROTECTION 
tion period, provide a complete housing of - (Cont'd.) 
Conercte work. Provide supplementary heat. 


o- 


. (iii)When outside temperature falls or may fall 
below -25°F but not below 10°F during placing 
or during protection period, provide adequate 
enclosures of concrete work with tarpaulins 
or insulation. Provide Supplementary heat. 


(iv) When outside temperature falls or may fall to 
25°F during placing or during curing, provide 
adequate enclosure of concrete work with tar- - 
paulins or insulation. Supplementary heat shall 
be in readiness. Rows 


~~ - - 
- . 


(v) Where fresh concrete is to be cast against SA bare = 
existing concrete prevent the loss of heat by 
extending the protection for the fresh concret 


at least 2 feet over the existing. EO aR 


(vi) Insulate, or enclose within the protective 
housing tie rods, reinforcement or structural 
steel which projects from the concrete being 
protected, ieee . 
(vii) Construct enclosures reasonably tight and safe 

for wind and snow loadings. he ha Ni at a ates = 
(viii) Maintain housing, enclosures and supplementary | 

heat in place for entire period of PrOcect lon a. 

except thac sections may be temporarily removed 

as required to permit placing additional forms 

or concrete, provided the uncovered concrete is overs 

not permitted to freeze. Make up time lost from 

the required period of protection at the required 

temperature before protection is discontinued 

and removed. : Skt 


(ix) Insulation Protection : 
A methoe approved by the Architect, of insulating. 
forms without supplementary heat, may be substi- 
tuted for protecting walls, columns, and slabs 
above ground. 


Conform to the recommendations made in AC1]-306-66 
for insulation requirements and use. 


Submit complete details of proposal including 
drawings and samples of insulating materials, : 
zo the Architect for review. 
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4. . Temperature Records : 5 
; PROTECTION 

(i) Keep a record of the date, hour, outside air tempera- — (Cont'd.) 

ture and weather. Record temperatures at several 

points within the enclosure and on the concrete 

surface, corners and edges in sufficient number to 

show highest and lowest temperatures of concrete. 

Record maximum and minimum temperature readings in 

each 24 hour period. 


(ii) Record data in such a manner that the location of 
each reading and any conditions which might have an 
effect on the temperature are shown. 


(iii) Submit copies of. temperature records to Architect 
weekly during cold weather. 


(iv) Preserve copy of this record for future reference. 
5. Preparation Before Concreting 


(i) Remove ice, snow and frost and raise temperature of 
- surfaces coming in contact with concrete above 40°F. 


(ii) Do not use calcium chloride or other salts for the 
removal of snow, ice and frost from concrete surfaces, 
. forms, or reinforcing steel. 


. @ 
>» A 


(iii) Remove snow, ice and Ecce with steam jets or ‘other 
means approved by the Architect. 


6. Admixtures 


(i) Do not use salts, chemicals or other foreign materh 
in concrete without the approval of the Architect. bata 


ae f — 


w.. Curing 


(i) Humidify air within enclosed space and keep concrete 
and formwork continuously moist, if dry heat is used, 
for the entire protection period. 


(ii) Maintain the relative humidity of the air in the 
enclosed space at a minimum of 95% as measured by a 
wet and dry bulb thermometer. 


8. Heating Units 
(i) Construct, place and adequately ventilate combustion 
type heaters so that carbon dioxide and other con- 
bustion gases do not accumulate or come in contact 
with surfaces of fresh concrete 


(ii) Dispose heating units to avoid heating conerete locally 
or drying it excessively. Avoid high temperature 
-and dry heating within enclosures. 
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(iii) Take particular care to maintain edges and corners of 5 
conerete at the required temperature owing to their PROTECTION 
greater vulnerability cto freezing. iis (Cont'd y. 
f ¢ i 4 ° 


*, (iv) Keep adequate fire fighting apparatus close to the 
enclosure aad casily accessible. ° 


(v) Maintain constant attendance to ensure safe, continuous 
operation of heating units es the BITS NAD 
period, ae as is eas 


9. . Slabs On Grade 
See clause 6.(p) of this Section for additional cold weather 
protection requirements for placing and finishing slabs on wi 
grade. 2 pe RET ei 8 eee vette hae ne 


(b) Hot Weather Concreting 


1. . General : 


(i) Conform to “recommendations ACI 605 except as varied 
herein for protection of concrete and concrete 
operations during hot weather. ; 


(ii) Difficulties arising from Hie temperatures and 
rapid rates of evaporation are; ’ : 
plastic shrinkage cracking Pa pata 
develonoment of cold joints during a pour 
inadequate consolidation : 
greater tendency of concrete to crack after hardening 
difficulty in controlling slump and air content and 
thus the workability of 2 concrete. 


(iii) Avoid these difficulties by advance Besnn ae and the use 
of special Se hea ; 


2. Concrete wennenes As Placed so aS SW 328 


4 


(i) Do not place corcrete having a temperature ex- 
ceeding 90°F. , 


3. Precautions 


(i) When the ambient air temperature is at or above 
80°F or when in the opinion of the Architect it may 
rise to that level, or when the combination of 
temperature, humidity, wind and exposure ray result 
in rapid evaporation, adopt the following procedures; 


PROJECT cabo dence, PAGE 
NO. M 964 Ye ear Saas, 3 a-9 


7] 


oe 


3 


& 


aes 


Baar 
Ah 


(ii) 


Ss 

Preparation Before Concreting ~ 5 

: PROTECT IC: 
Employ means to maintain concrete ingredients at (Cont'é.}3 
as low temperatures as practical. The optinum 
Cemperature of concrete at time of placing is 60°F. 
Keep stockpiles of aggregates moist and shaded from 
the sun. ob? not use cement having a temperature ite 


above 170°F. 


Keep surfaces of conveying equipment and chutes 
cool and shaded from the sun before concreting. 
Spray with cool water immediately before concreting. 


Sprinkle forms, peace and reinforcement with 
cold water immediately before concreting, 


(iii) Placing Concrete: 


(iv) 


(c) Protection of Freshly Placed Concrete 


Dispatch ready-mix trucks and organize work to- 
keep mixing time to a minimum. Minimize exposure 
of mixing trucks to the hot sun 1 while waiting. 


Provide adequate personnel and organize work to 
keep placing ‘time to a minimum. 


Place concrete in layers thin enough and areas 


small enough so that the time interval is reduced and > 
compaction will ensure complete union of adjacent 
portions. = 


Prevent surfaces from setting too rapidly,or plastic 

shrinkage occuring ,wwith a fog spray,wet burlap or : 

other suitable measures. Suitable vibration as long LS 
as the concrete will still become plastic under 
vibration, may be used to aid in the elimination 

of plastic shrinkage cracks. 


Curing 


Provide continuous moist curing during the first 24 
hours after placement and prevent alternate wetting 
and drying during remainder of curing period. 


If moist curing is not continued beyond 24 hours, 
cover the surfaces, while still damp, with a white 
pigmented curing compound. 


With formed concrete, reliance shall not be placed 
on the forms alone to Drovide curing. Spray formwork - 
with water to keep it tight and free from cracking. 


1. During the curing period: 
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(d) 


(a) 


(b) 


(i) protect concrete from the harmful effects of sunshing 5 


drying winds, rain, cold, heat or running water by PROTECTION 
use of adequate tarpaulins or other suitable materials. (Cont'd.) 


(ii) Protect concrete from damaging mechanical distur bances 
particularly load stresses, heavy shock ane excessive 
vibration. 


Protection of Completed Work: 


I. At all times during the work, protect architectural concrete 
exposed masonry and other exposed members from staining 
or becoming coated with concrete leakage ,due to continuing 
concreting operations. Members which become coated may 
be classed as defective work by the Architect. 


2. Protect exposed members from staining due to rusting of 
reinforcement projecting beyond construction joints. 


3. Take suitable measures to prevent spalling and cracking 
damage occuring to the structure due to water freezing Fae 
in expansion joints, small holes, eae depressions and ~ 2 
the like. ae 


- 


een en Oss us oie 
eee en ok APPTICATION/, 
1. Conform to ACI 318 unless otherwise specified. _ INSTALLATION 


. AND ERECTION 


Workmanship; 


. 


Design of Concrete? Peon, Seg are 
1. - Design of Mixture; 


(i) Design the mix in accordance with ACI 318 so the 
Be OBencle will be homogeneous, uniformly workable, 
readily placeable into corners. and angles of forms 

ae around reinforcement by methods of placing 

and consolidation employed on the-work, but without 
permitting materials to segregate or excessive free 
water to collect on the surface. The concrete when 
hardened shall have the required strength,’ durability 
resistance to abrasion, watertightness, appearances , 
and other qualities specified or noted. 

(ii) Acd an approved water reducing admixture, conforming 
to AST C 494 to all concrete with the exception 
of concrete for slabs on grade. Water reducing 
admixtures shall not contain more than 0.1% max'mum 
chloride content measured as a percent of weight of 

; cement on a dry solids basis. 

(iii) The maximum water-cement ratio of concrete exposed 
to weather for slabs on grade or concrete which 
will be exposed to alternate freezing and thawing 
(such as walks, curbs, etc.) shall be 0.49 by 
weight. 
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(c) 


(4) 


(iv) No calcium chloride shall be used in any concrete, 6 
APRIL Ci ies 


(v) The strength and slump of the conercte for various aNSTADLGW CGY re 
members shall be as shown on drawinjs. AND@E REO Pace 
. - - Ps pe tah ed 
(vi) Concrete in the following members shall contain SELES EE. 
entrained air (entrapped + entrained) controlled f 


at the following percentages: 


Member % Entrained Air 
eS ee i SERS SES 4 
Concrete walks, curbs, | 64 + 17 


pavements and the like 


Other concrete exposed to > aj Lv 
the elements 


2. Strength. Requirements 


(i) - The average of any three consecutive strength 
tests of the laboratory-cured specimens represen- 
ting cach class of concrete shall be equal to or 
greater than the specified strength and noc 
more than 10 percent of the strength tests shall 
have values less than the specified strength. 


Underpinning 


Underpin existing members in locations shown on the 
drawings.. Design and provide temporary shoring and bracing 
to existing members, to the underpinning and to the sides 
of the excavations as required during the underpinning 
operations. Maintain the stability of the existing members 
to be underpinned, the underpinning, and the sides of the 
excavation at all times. 


Conform to the sequence and method of underpinning sections 
as indicated on the drawings. 


Protect and support existing services that may interfere 
with the underpinning work. 


Footings 


1. Found footings and underpinning on naturally consoli- 
dated, undisturbed hardpan capable of safcly supporting 
20,000 pounds per square foot, or on rock capable of. 
safely supporting 50,000 pounds per square foot below 
elevation 137'-0" ia: 
2. Tne soil investigation was conducted by Carr-Dee Test f 
Boring and Construction. 
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3. If upon excavating to the specified elevations, it is af G 
found that these conditions are not fulfilled or that APPLICATION 
* ° > sae sa - . 
they are fulfilled at higher elevations, the footings ; 


taal era .° 
shall be adjusted in size, lowered or raised accordingly nt eReneee 
, but only with the written permission of the Architect. (Contia jaa 
In no case shall footings be raised such that less than the , ° 
minimum frost protection or minimum cap depth is provided 
to footings, . ag 
4. I£ the final footing sizes or founding elevations-differ pe as 


from those shown, the Contractor shall be reimbursed for 
the extra cost,_of such work or shall credit the Owner 
for deletions based upon the unit prices quoted for 
concrete, reinforcing steel and formwork. Extras or 
credits shall be calculated by establishing the total 
net extras or credit for the footings for each material 
and then multiplying by the appropriate unit price. : 
Futvas will be paid only if upon excavating to the speci- 
- - ae ee - 4 . “ 


acta ~e 
IU Ns kee 


t tne 
reason, such as the action of ground water, weather, 
construction traffic, etc. or the presence of nearby 
electrical or mechanical services (see below). Keep a 
record of footing founding elevations. This record must 
be approved by the Architect before claims for extras > 
will be considered. - 


‘ . Pte NS uy oat gh) ne GA Ep ey or ete the 
resections, Lo is Coude CURl CUUuGsts.4nS 40 


: 3 = es 
5. Location of excavations for mechanical or electrical 
services, pits and the like shall be approved by the 
Architect before excavating. Do not encroach upon 
a7 in 10 slope between corners of footings at elevations 
shown and the bottom corner of these excavations. 


6. Remove water, loose rock or foreign matter from footing 
excavations before placing reinforcing steel or concrete. 


7. Form footing sices unless footings are shown to be poured 
against earth or unless the Architect permits otherwise. 
8. During cold weather, prevent hardpan or rock adjacent to 
and beneath all footings from freezing. Do not four 
footings on frozen hardpan or rock or hardpan which has 
been allowed to freeze and thaw. 


(e) Forms 
1, Architectural Concrete 


(i) Architectural concrete is concrete exposed «. view 
in the finished building. Use necessary cccuniques 
to produce concrete of the following quality when - 
the forms are stripped other than minor patching 
and clean up. 
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(ii) Dense, even, smooth concrete free of defects such as: 
honcycombinz, voids, loss of fines, flow lines, cold 
joint Lines or other similar imperfections. 


(iii) Sharp, accurate definition of corners, reglets and 
arriscs, in truc alignment and in correct position, 
generally £ree of chipped or spalled areas. 


fiv) Plane surfaces, without protuberances, indentations, 
ridgcs or bulges. 


General: 


(i) Design, exact, support, brace and maintain formwork 
to safcly support vertical and lateral loads until 
-they can be supported by the concrete structure. 
Construct forms so-members will be of correct size, 
shape, alignment, elevations and position. 


Designs: 


(i) Well in advance of the work submit design of forms, 
shores and bracing to the Architect. Design forms, - 
shores and bracing prior to forming.Design formwork 
for loads and lateral pressure reconmcaded in ACI 347, 
Section 102. Design considerations shall be in 
accordance with Section 103. Allowable stresses shall 
conform to the requirements of ACI 347, excepting 
that they may be increased 25% for temporary loading. 
The unsupported length of timber compression members 
shall not.cxceed 30 times their least dimensions. 


Construction: 


(i) Conform to recommendations in Chapter 2 of ACI 347 
except as varied herein. 


(ii) Build forms to permit adjustment of height, easy dis-* 
mantling and stripping and such that removal will 
not damage the concrete. 3 

(iii) Provide continuous mud-sills of suitable size, bedded 
in sand or stone, beneath shores where they would 
otherwise bear on soil. Adequately prepare the soil 
so that settlement will not occur during or after 
concreting. Do not set mud sills on frozen ground. 


(iv) Place shores supporting successive storcys directly 
above those below, or design so loads. will be trans- 
mitced directly to those below. 


(v) Where adequate bearings for shores cannot be secured 
below (such as at locations of large openings) provide 


a system of supports (beams or trusses) to bridge the | 


opening. 
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(vi) Brace shores horizontally in two directions and diagon- 6 


ease in the same two vertical plancs so forms can : APPLICATION 
safely withstand dead and SOMES loads. . AINSPALLATIC: 
AND ERECVAG.; 
(vii)Adcquatcly brace shores more than one tier high and (Cont'd.) 
° 


brace at ticr junctions. 


(viii) Zuilld top forms on sloping concrete where required to 
prevent flow of the concrete out of the forms. Provide 
vents to top forms to permit air or bleed water: to - 
escape from the forms. = 


(ix) Provide temporary openings at the base of columrs 

Walls, ccGp beams and other forms to facilitate 
Pcleaning and inspection. Place openings so water for 
removing debris will run clear to outside of forms. : 


(x) Adequately tie side forms for walls and deep beams to 
prevent bulging. ; : * ys 


(xi) Make joints of forms for architectural concrete 
Sufficiently tight to prevent leakage of concrete 
fines. i . 


(xii)Mark building, grid or other lines on forms required to 
permit the accurate positioning of reinforcing steel. 


(xiii) Construct templates and supports as required to rigidly 
fix reinforcing dowels in the forms prior to concreting. 
(xiv)Where necessary, provide suitable markers to indicate 
the location and configuration of continuing concrete 
members so that dowels can be positioned accurately 
in celation to their position in the continuing 
members. : ede 


(xv) Accurately set steel inserts into the forms and 
secure them rigidly so that they do not become dis- 
placed during concreting. Set and sccure these items 
to the tolerances rcquired in the appropriate divisions. 


Release Agent and Treatment of Used Forms: 


(i) Coat surface of forms to be in contact with concrete 
with an approved non-staining material which provides 
complete bond-breaking action. Apply surface treatment 
strictly in accordance with manufacturer's instructions. 
Re-coat surface of forms after use as necessary. 


~ 


Sleeves, Chases and Formed Openings: Pee 
: ~~ 
(i) Where pipes or erates pass through walls or slabs, ~ a 
form the openings by an approved Sleeve or forma as 
necessary using lumber. 
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(ii) Form chases or recesses as shown or required, 6 


s APPL Chea 
CiLL)ALL openings are not necessa rily shown on the Structural INSTALLS 


eaten ee Refer to Archit scctural, Mechanical and AND Epsco: 
Electrical Drawings for openings and slecviny re- (cénw aie 

quirements not shown, located or penne aia on the 

Structural Drawings. No holes thr ugh structural 

members shall be formed without a sAreiceates 

approval. 


Alignment of Forms During Placing: 


(i) Prior to placing conercte, provide suitable means for 
checking ie alignment and elevation of forms during 
placing. Make checks frequently during placement. 
of the concrete. Carry out corrective measures, if 


required, both horizontally and vertically until 
concrete is placed. ; 


Re-Use of Forms; : 
(i) Forms other than for architectural concrete may be 


re-used as long as they are SAREGATN ES for the 
use intended. 


(ii) Surface forms for ereniteretarnt concrete shall only 
be re-used three times. 


(iii) Lumber, once used in forms, shall have nails with- 
drawn and surfaces to be in contact with concrete 
thoroughly cleaned, repaired and re-coated with 
release compound if necessary before being used again. 


Stripping of Forms; 

(i) Design eae provide reshores for horizontal or inclined. 
members so they Can safely support their own load 
plus construction loads. The reshores below a com- 
pleted portion of structure, which are to support 2 
portion of structure to be poured, shall be capable of 
safely supporting the dead load of the structure to 
be poured plus construction loads. Design and install 
reshores so that they ar@ supported on members which can 
saicly support the reshore load. 


(ii) Well in advance of forms removed submit the design of 
the re-shoring system to the Architect. 


(iii) The minimum strength of concrete in place for sate 
removal of soffit forms is 70% of the specifica 25 
day strength. 

(iv) The stripped member shall be of sufficient stren::tl 
to safely carry its own weight togetaer with super- 
imposed construction loads. As a roush guide, under 
specified curing conditions, 70% of che 25 day strength 
Should be attained 7 days after concretiag 

. PAGE 
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in normal weather and 14 days after concreting ia aa) 6 


“Cold Weather". Lu Any event, do not disturb shores | APPLIC:.776: 
or forms supporting horizental or inclined flexural INSTALL, ee 
members until approval co strip has been given. The AND RRECTT- 
: Architects approval to strip forms will be based upoa (Cont'd.) _ 


the results of the 7 day tests on concrete cylinders 
and on site curiny conditions. 


(v) Notify the Architect of intention to strip forms in 
advance of removal. fe - 


(vi) Strippiay and reshoring shall proceed simultaneous ly 
SO as not to leave an area greater than 100 square 
feet unsupported by either formwork or reshoring at 
any instant. Install reshores tight to construction 
above and below so that they will not significantly 
shorten under load but take care not to preload the 
construction below or raise the construction above 

by over tightening. Locate reshores in the same 
position on eaci floor. Maintain reshoring in place 
for 28 days or for such longer time as may be re- te 
quired to erisure that the concrete has reached its . 
designated 28 day strength. Reduce the spacing of _ oe 
reshores if construction loads warrant. ; tence . 


LOLI OPE TO I PE EOI 


(vii)As horizontal or inclined members are stripped, 

: reshore immediately at intervals not over 10 feet 
in each cirection over their entire area. In the 
case of one way slabs reshore along the midspan at 
intervals not over 10 feet. In the case of one 

: way slabs with spans less than 10 feet provide at 

> least one line of reshores along the midspan. 


TRS ‘oe are 


{viii)Side forms for vertical members (columns and walls) 
may be stripped as soon as the concrete is sufficiently . 
strong to stand unsupported, but not before 4 days 
after concreting. 


— 


t 


struction joint until new concrete beyond the 
construction joint has Baa 70% of its specified {i 
28 day strength. ; \ 


_ - | (a0 Do not strip within one and a half bays of a con- 
\ i} 
: 


(x) Do not strip soffit forms for bridge deck until the 
post-tensioning and grouting of ducts has geomet ~ 
satisfactorily completed. 


orcing Steel 
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; 
: (i) Fabricate reinforcement to the dimensions shown and 
: within the tolerances stated in ACI 315. 
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(ii) Fabricate reinforcement at t} 
(iii)Tag each bar with code mark 


(iv) Bend reinforcement once only and 


1¢@ mill or at a fabri- 
cator's shop approved by the Architect. 


corresponding to that 
appearing on bar List. 


at room temperature. 
Do not straighten or rebend reinforcement. Heating 


of reinforcement will be permitted only with, the 
approval of the Architect. Do not use bars with kinks 
or bends not shown on the drawings. 


Cleaning; é ; cael 
(i) Prior to placement and prior to depositing concrete . 


_ resumption of concrete placing. ; 


clean reinforcement of loose, flaky rust, mud, 


concrete, oil or other coatings which would destroy 
or reduce bond, = 


if there is a delay in depositing concrete, reinspect 
reinforcement and clean as necessary just before 


Placing: 


(i) 


Place reinforcement, support and secure against dis- 
placement, in accordance with the recommendations 
contained in CRSI Manual for Placing Reinforcing : 
Bars and to the tolerances recommended in that manual, 


Support reinforcement in footings, slabs on grade, 
walks, pavements, or concrete coppings, on precast 
concrete blocks or other approved devices of a number 
and thickness to maintain reinforcement: in correct 
position. Where toppings are placed on waterproof 
membranes, vapour barriers, and the like, preveat 
reinforcement or tie wire contacting these items. 


(iii) In members exposed to weather, secure reinforcement 


vy) 


So that no metal comes closer than 14 inches from a 
formed surface and 2 inches from a trowelled surface. 


Place reinforcement accurately and secure against 
displacement by usiny anacaled iron wire ties or 
clips approved by the Architect at intersections. 
Tack welding of reinforcement to secure in place 
will not be permitted. 


Secure reinforcement inwalls using sufficient 
spaces to maintain the requisite distance between 


reinforcement and wall face... so that vertical . 
ars ..cc plumb. Provice 4 minimum of #3 spreader 
' - . - 
ba.. .gaced at 6:O0'centres in both directions. 
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(vi) Support reinforcement in beams and suspended slabs 6 
. using beam chairs; continuous chairs or slab bolsters. APPLICHYIo: 
witch ‘ INSTALLAT==* 
(vii) Set column and wall dowels prior to concreting with AND ‘ERECPS =" 
wooden templates, or other approved means. (Cont'’d.) : 
. . 3 
(viii) Do not drive reinforcement into concrete. } ° 


(ix) No bars partially embedded in concrete shall be 
ficld bent. 


(x) Preassemble column and beam cages as necessary. Do 
not "spring" or bend ties and stirrups in order to 
place longitudinal reinforcement. : 


a Ose 0g ee FI ek Fe Se ok, as * 


4. Welded Wire Fabric: 


"Ea 


(i) Supply welded wire fabric in flat sheets. 


- - _ (ii) Lap ends and sides, of ‘fabric in accordance with the . 
: recommendations of CRSL Pat in any event not less 
‘ te Si. 


Pras) where reinforcement is not shown in slabs on grade, 

: walks, toppings over waterproof membranes, or ie 
: toppings 23" in thickness or greater SES 6x6 6/6 
welded wire fabric at mid-depth. 


(g) - Construction Joints: : 


1. The location and details of construction joints not shown 
" ; shall be subject to the approval of the Architect. Provide 
construction joints at locatioas shown unless permission 
to delete the joint is given by Architect. 


2. Continue reinforcement through the joint in its normal | : 
position. Add acditional reinforcement across the eee 
as shown or directed. 


3. Use vertical construction joints in slabs, beams or 
continuous: footings unless noted otherwise. Locate con- 
struction joints at midspan between points of support in 
slabs, beams or similar members. : 


4. Provide horizontal construction joints in walls or : 
columns only at the underside of beams or slabs unless 
noted otherwise. 


5. Wherever shown «>: directed provide a key in construction 
: joints. 


6. Where it is desired to make a construction joint not 
shown at a section where there is significant shear, 
provide inclined reinforcement through the joint, to the 
approval of the Architect. 
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a. Install continuous steel waterstozvs in locations shown 6 


fixed rigidly in forms prior to concreting. Splice APPLICATION“ 
waterstops using suitable laps and welding’in a manner _* INSTALLADION 
that the waterstopping action will not be interrupted. AND ERECTION 
‘ (Cont'd.) 

8. Provide reglets in joints as shown. ; ee ¥ 


9. wtefore depositing, new concrete on set concrete re- 
ighten forms, clean the surface of the set concrete, 
reinforccing steal and forms of foreign matter, adhering 
concrete or laitance and saturate these items with water. 


10, Remove laitance and concrete fines from the surface of 
horizontal construction joints to hs the coarse 
aggregate. 


Control Joints: ean yt as ae 


.l. Construct control joints at the exact locations and in _ : Bein Oe c 
accordance with the details shown. aa 


2. Where specific locations of control joints are net shown, 
) locate as the Architect directs. ° 


3. Mark the location of control joints on the Berge form Merete are 
face erected to assist in accurately ees the Matas ae ee oe 
break in horizontal reinforcement. plete Saat xt ste ee 

Placing of Concrete: Tiga R ily Core TRB Ee oni yet tne cs aaa teae 


1. Conveying: 


' (i) Flush cquipment for conveying concrete with clean 
: water before and after each pour. * 


. (ii) Convey concrete from the truck to the place of final 
: deposit by methods which will prevent segregation 
and a marked change in consistency. 


- 


way 


(iii)Convey concrete using suitable equipment to ensure 
continuous placing of concrete. 


2. Depositing: 
(i) Arrange the sequence of placiag concrete to prevent 


ee 2e to partially hardeneé concrete due to _ injurious 
vibration or shock. 


I SA ih ee. SAPS 


(ii) Imacdiately before placing coacrete clean forms and 
reinforcement of forcign matter. — E 


(iii) Deposit concrete in forms as rapidly as possible, and 
as acarly as practicable to its final position in 
approximately horizontal layers. Avoid segregation due 
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to rchandling or flowing. Do not use concrete mixed ; 6 
more than 1 hour after introduction of mixing water APPLICA?T=A" 
during hot weather conditions or Vy hours during : INSTALLAD ICS 

; ether periods, or conerete contaminated by forcign AND ERECIIO: 
matcrials. 


(Cont'd.) 


(iv) Place concrete in a continuous operation until an 
¥. ] entire section is completed. Do not permit cold 
a joints to develop. 5; 


(v) The maximum free drop shall not be greater than 
4 feet. Where the free drop is greater than the. 
above, employ suitable plastic “elephant trunks" 
to reduce the free drop to the above distances. 


THe Seer. Se 


(vi) Allow 24 houvs minimum after depositing concrete 
in columns, piers or walls before depositing 
concrete in beams or slabs supported thereon. 


5 = PP 


7 


4 ; (vii) In upstend beams, and similar details where concrete 
has to be placed in two or more stages and where ’ 
the monolithic nature must. be maintained, cast the : 

upper portion as soon as the stiffening of concrete 

in the lower portion will permit. Minimize the 
accumulation of free water or laitance at the level 

: | of the joint by using concrete in the lower portion 

. having a stiffer consistency than normal. Remove 


Ct ; _ £ree water before the next layers of concrete_are 
placed. 


& 
oe =F | Fr“ 


(viii) Remove concrete spilled onto forms around hoisting 
equipment before depositing concrete in these areas. 


(ix) Protect membranes during placing of concrete over 
waterproof membranes. 


(3) Compacting: 
1. Thoroughly compact concrete during and after depositing 
by spading and vibration to work the concrete around re- 
inforcement and inserts so that the finished concrete is 
dense’, uniform and free of air holes or honeycombs. No 
segregation of the cement paste and aggregate shall occur. 


aa 


2. Use internal mechanical vibrators operating at a frequeacy 
of 8,000 impulses per minute minimum, fully immersed, 

to compact concrete. External vibrators may be used where 
adequate compaction is not possible using internal 
vibrators alone. The type, number and method of use of 
vibrators shall be to the approval of the Architece. 

; Maintain vibrators in good opecratiag order. 

: 3. Apply the vibrator systematically and at such intervels 
: that zones of influence of the vibrator overlap. Apply 
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by means of vibration. 


‘Internal vibrators shall not disturb the reinforcing steel 


the vibrator at any point until the concrete is properly 6 
compacted, but not for such time that segreyation will APPLICA IS: 
} ra é*< 46 


occur. Do not impel the concrete horizontally into place INSTALLAS +o 
ava SIE Big ea 


AND ERECTIO: 
(Cont'd.) 


forms or other built-in items. 


ee 


In deep members such as walls, columns or beams, extend- 
vibrators through a particular pour layer being compacted ane < 
to at least 6 inches into the lower layer. 


Reference is made to ACI Report Number 56-49, Consolidation 
of Concrete. The recommendations contained therein shall 
be considered as acceptable standards for compacting concrete. 


Floor Finishing: 


General 
(i) The top or final surface of concrete shall be finished 


by one or more of the operations of screeding, floating 
or trowclling. ; 


(ii) Screeding consists of moving a straight edge or 
template with a sawing motion along-wood or metal 
Strips accurately established on rigid supports at 
the specified elevations by transit level: Screed 
immediately after consolidation of the concrete to 
give the surface its approximate shape and elevation. 
Roughen concrete surfaces that are noted to receive 
a concrete topping by raking or wire brooming before 
the concrete has fully hardened so that the topping 
will be completely bonded. 


°. 


(iii)Floating consists of accurately finishing the concrete . 
surface with a wood float to the elevation or profile 
shown. Floating follows the screeding after sufficien 
stiffening of the concrete surface has occured. 


(iv) Trowelling consists of finishing the concrete surface 
‘ with a finishing machine and hand finishing with a 
stecl trowel (care being taken not to over-trowel) 
to the ecleyation or profile shown. Bring the finish 
to a dense, smooth, level surface free from defects, 
ridges, voids or machine marks, trowelling being 
continued until the required finish is obtained. 
Floors shall finish flush with adjacent finished floor 
panels. Whea srowelling floor surfaces maintain the : 
air temperature at a minimum of 50°F. 


(v) Grinding: Where in the opinion of the Architect the 
stcel trowel finish is not of the quality speciricd, 
remove ridges, unculations, projections at construction 
joints and areas of carbonation and scaling by grinding 
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and/or properly filling, as directed by the Architect. 6 


~ APPLICATION 
(vi) Do not use dry cement or cement and sand to blot up INSTALLA® T= 
Cxcess water. AND BRECTIC: 
(Cont'd.) 


2. ‘ Location of Finishes: < 
Finish concrete slabs in accordance with the following table 
of requirements: . ; i 


i, ah 


Location Room Finish Schedule 7 Type of 
Designation --. Pinish 
LLL geese 
Interior Resilient Floor Tile 4 Seek: 
Floor Duronite Sa Stee) 


Slabs Concrete with Linseed Oil trowel 
Wood Parquet Oe aie a 


Quary Tile eee Phone Wood 


Ceramic Mosaic Tile “Float 
Exterior Asphalt Block. Paving Rough ° 
Paving : Nate Screed - 


3. Toppings ; * 
(i) Aggregates for concrete toppings shall meet the re- -” 
quirements for aggregate set forth. The maximum 

size of aggregate shall be 1/2 inch. 

(ii) Concrete for topping shall have an ultimate 28 day 
strength of at least 3,000 p.s.i., and the ‘Slump 
shall not excced 2 ches 


(iii) Apply toppings as follows: 


Thoroughly clean base slab and remove loose par- abe ae 
ticles with an industrial vacuum. — 


After cleaning, maintain base slab moist for 24 _ : 
hours minimum prior to placing topping. ; x 


Set rigid sereeds accurately by transit level to 
provide level or sloped floors as required. "Wet" 
screed methods will not be permitted. 


Bring base slabs to same temperature as surrounding’ 
atmosphere before nlacing tepping. Minimum temper- 
ature shall be S0PE- 


Apply a slurry coat to slab before placing topping. 
The slursy shall consist of cement and water mixed 
to a thick paste. It shall be thoroughly broomed 
into the slab surface. Place topping while slurry 
is still tacky. 
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Thoroughly consolidate and Finish toppings as 6 
specificd. 


APPLICA sas 


"Ss «We 
T > A ow Ree 


TCM. 
LN behsanerh earl. 


Apply toppings -over waterproofing membranes, as AND SPeoer 


specificd above excepting as follows: 


Ensure that the top of the waterproofing is 
thoroughly cleaned before the topping is applied 
and censure that the membrane is not damaged due 
to any concreting operation. 
Sealing: 
(i) Seal as called for on the drawings concrete subject 
to the action of salt used for snow removal with 
boiled linseed oil conforming to ASTM D250 cut back 
with kerosene to form a 50-50 mixture. 


(ii) Do. not apply sealant until the concrete has cured 
a minimum of 2 weeks. Maintain surfac¢s clean and 
dry, with the ambient air temperature no. lower than 
45°F at time of application. 


(iii)Apply mixture in 2 coats by suitable means to achieve 


(1) Curing: 


l. 


2. 


PROJECT 
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the Architect. 


uniform'coverage. Apply each coat at the rate of 
50 square yards per gallon of sealant. Allow Zirst 
coat to dry before applying second coat. Do not 
contaminate adjacent asphalt pavements. 


(iv) When the second coat of sealer is dry the surfaces 
may be subjected to traffic, Where residual slipperi- 
ness exists, lightly blind the surface with fine sand. 


(v) Take precautions to prevent fires. 


Cure and seal floor slabs which have no applied finishes 
(such as vinyl tile and the like) with a compound equal . 
to Tremcrete, as manufactured by the Tremco Manufacturiag 
Company. Apply in strict accordance with the manufacturer's 
directions. | 


After concrete has set, keep exposed surfaces continuously 
moist for 7 days after depositing by methods approved by 


' 


A curing compound, conforming to ASTM C309, may be sub- 
Stitutec with the approval of the Architect. The curing 
compound shall not deleteriously affect che bond of the 
following finishes. If vertical members are stripped 
before 7 days after pouring, cure by applying a curing 
compound. 
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(m) Tolerances: 


6 
4 l. Perform forming operations so that completed work will be pide gt Ee 
Fe within tolerance Limits set out in ACI 347 clause 203.1 naa Nagegiet 
AND ERECTIC: 
| (n) ‘Treatment of Formed: Surfaces: (Cont'd.) 


1. CGeneral 


(i) The bared surface of concrete shall be inspected by 
the Architect. Do not proceed with repairs or surface 


treatment to concrete prior to the Architect's 
: inspection. . 


2. Unexposed Surfaces: : 
(i) After the Architect's inspection, remove or cut back 
1" bolts, ties, nails, or other metal not specifically 
required for construction purposes. 


(ii) Where no serious defects are revealed by the Architect's 
inspection, cut out areas of moderate honeycombing 
to sound concrete. Saturate with water and fill with 
cement mortar of the same general composition as that 
. used in the concrete. : Tisents 


(iii)Where serious defects are found, such as large voids 
or extensive honeycombing, repair the defect as. 
directed by the Architect. 


| (iv) Where surfaces are to be plastered or similarly 
. finished, remove fins, ridges or bulges, which would 
interfere with the application of the plaster or finish. 


3. Architectural Concrete Surfaces: 


(i) Go over the surface, remove ties, timber, inserts, 
minor imperfections, leaving the surface clean. 


(ii) Patching will only be permitted where it is required 
’" to an insignificant extent. If the Architect permits 
patching, demonstrate to the Architects satisfaction : 
that the patch will accurately match the colour and 
texture of the surrounding concrete and will be properly 
bonded thereto. 


(iii) Fill tie rad holes with an approved non shrink mortar. 
4. Sand Blasting: 

(i) Sandblast the cxposed surfaces of concrete members as 
required to a depth sufficient to remove the surface 


skin and to just expose the coarse aggregate. 
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(0) Openings Through Completed Members: 


1. 


rie 


4. 


Cp) Slabs on Grade: 


l. 
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(ii) Individual concrete members 
the same ave to ensur 
Protect adjacent sur 


shall be sandblasted at 
ec reasonable colour uniformity. APPLICATION 
faces not noted to be sandblasted. INSTALLATION 


re / ; AND ERECTIOY 
iii)Do not proceed with sandblasting 
Architect has ins 


sandblasted, 


operations until the 
pected and approved the surface to be 


° 


Do not provide openings or sleeves through completed members 
without the Architect's approval. 


Where the location of openings or sl 


marx their position on each side of 
In the case of slabs over 3 inches thick, cut two-thirds of 
the thickness by drilling. from the top and remaining one- 


third by cutting from the bottom. Drill walls similarly 
from each side. 


ceves is approved, 
manbers to be perforated 


a yee —<¢ 
Advise the Architect should reinforceing steel be en- 


countered in drilling. Relocate boring positions as the 
Architect may direct. - 


aie 
- 


Maintain the axis of the hole at right angles to the 
surface of the member unless otherwise directed by the. 
Architect. eee oe Sry at aera 5 


- 


¢ 


Do not place concrete slabs on grade until the specified Ties 
sub-floor material has been placed, inspected and approved. 

Do not place concraéte on a frozen sub-grade, on one that 

has been forzen and thawed, or on one that contains frozen 
materials, If the sub-grade becomes frozen, remove affected 
material and replace with compacted granular fill. 


Maintain the sub-grade for a depth of 6 inches minimum ~ + ° : 
below the sub-floor material at a temperature of 65 °F. 
minimum, when concrete is poured thereon. Ensure that 


the sub-grade below slabs on grade already constructed 
does not become frozen. ~ : 


Place a 5 inch depth of 5/8 inch maximum’size crushed 

Stone and 1 inch depth of % inch crushed stone over 

the sub-base and thoroughly roll and consolidate to the : 
lines and levels required. 

Upon approval of the placement of the sub-floor material, 

place reinforcding as shown. Place and consolidate concrete . 4 
and finish and cure as specified hereinbefore, a 
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3. Joints in Slabs on Grade: 


6 
(i) Where slabs abut adjacent construction provice a layer APPLICATIG: 
of building paper between. INSTALIAGT 
2 AND” ERECGS es 
(ii) Saw-cuts in Slabs. Saw-cut all slabs on grade into (Cont'd, } 


paness not exceeding 400 Square fcet with a maximun 
length between saw-cuts of 25 feet. In areas where 
the length of the slab on Srade is interrupted by 
bearing walls at distances not excecding 25 feet 

apart in a particular direction, saw-cuts may be 
omitted in that direction. Arrange panels as shown - 
or to Architect's approval. ‘The width of the saw- 

cut shall be 3/16 inch and shall have a depth of 
one-quarter the slab thickness. Saw-cut as soon as + 
it is practicable to work on the slab without tearing 
out the coarse aggregate. 


(iii)After a period of at least 28 days fill saw-cuts 
: with mortar containing cement, sand and an approved 
type of latex bonding agent. The joints to be 
filled shall be clean dry and free of foreign matter. 


Civ) Construction joints - Construction joints may be 

* provided in slabs on grade so that pours on any one 
day may be kept to reasonable sizes. Locate con- 
Struction joints to the Architect's approval. Use 
techniques to finish abutting pours at joints to 
eliminate "humping". I£ humping occurs, grind the 

- joint down level to the Surrounding surface. Provide 
a reglet at joints of the approximate width of a 
Saw-cut and fill the reglet as Specified for saw- 
cuts. 


(q) Reinforced Block Lintels: 


1. Supply and place concrete and reinforcing steel for 
reinforced block lintels in accordance with the recuire- 
ments of Typical Detail Sheet No. 14 and this speci- 
fication. ; 


2. Accurately place and secure reinforcement in the cavity 
; prior to concreting. Trowel top of lintel as required 
Co permit laying of succeeding block course. 


» 


(xr) Typical Detail Sheets: 


Conform to the requirements of typical “etail sheets numbers 
1,2,5,6,7,8,9,10,14,15,16 and 17 contained herein which 
Suppiement the drawings. Where information on the typical 
cctails is at variance with the drawings or the remaincer 

of the specification, the typical details do not govera.. 
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(s) Making Good: _ ; 6 
APPLICATION + 
¥ INSTALLATION 

AND ERECTION 


S| 


Make good openinys left in concrete construction around pipes 
ducts, and the like using a mortar of the same proportions as 
the surrounding work and reinforcing same with mesh, if con- (Cont'd 
Sidered necessary by the Architect. Ps. -) 


(t) Defective Material and Workmanship: 


1, ° Materials or workmanship which fail to meet specified vs ¥ 
requirements may be rejected by the Architect whenever 
found at any time prior to Final acceptance of the work 
regardless of previous inspection. If rejected, defective 
materials or work incorporating defective materials or 
workmanship shall be removed and replaced or repaired to ~ 
the satisfaction of the Architect, without unnecessary delay, 
at no expense to the Owner. ° ere 

2. Where t! chitect's inspection reveals materials or 
workmansliip below specified quality, he shall have the 
right to have tests performed or Surveys made such as 
tests on reinforcement, concrete core strength tests, 
analytical calculation of structural strength or load 
testing of the structural elements in-question, in order 
to help determine whether the work need be replaced, 

All such testing or survey work will be made at the . 
Contractor's expense regardless of their results, which 
may be such, in the Architect's opinion, that will permit 
leaving the work in place. 


3. All testing shall-be conducted in accordance with the re- 
quirements of ACI 318, except where this would in the 
Architect's opinion cause undue delay or give results not 
representative of the rejected material in place. In this 
case, the tests shall be conducted in accordance with the. 
standards given by the Architect. 


(a) Concrete: ready-mix, controlled concrete throughout. yi 
Conform to ACI 318 for methods of measuring materials - - MATERIALS 
batching, mixing and delivery. 


(>) Cement: normal Portland cement conforming at the time — . : 
of its incorporation in the mixture to ASTM C150. 
' {c) Coarse aggregate: crushed rock or Sravel or a com- : 
bination thereof, conforming to ASTM C33. The neMinal : ‘ 
Size of the coarse aggregate shall be as follows: 


‘Portion of Structure Nominal Size 
toppings 1/2 inch to No. 4 
remainder, 3/4 inch to No. 4 
- PROJECT "PACE 
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, 
& (d) Fine agsresate: natural sand or other inert materials Me 
) with similar characteristics or a combination thereof ERTALS 
conforming to CSA A23. (Cone 


Z . e) Admixtures: air entraining agents conforming*to the . 
requiremeats of ASTM C260 and water reducing admixtures 
; conforming to the requirements of ASTM C494. 


(£) Grout: an approved non-shrink grout having a minimum 
compressive strength of 5000 p.s.i. at 28. days. Where 
grout is exposcd to view or to Shee use non-ferrous . - 
expansion agents. 
(g) Reinforcement: intermediate grade steel conforming to 
AST™ A15, and deformed billet steel bars conforming to 
ASTM A432 and to the material specifications shown on 
the drawings. 


(h) Welded wire Fabric: conform to ASTM A185. 
(i) Support Accessories: metal chairs bolsters or spacers 
of sufficient strength to rigidly support the weight 
of reinforcement and construction loads, except in the 
case of concrete exposed to weather the accessories shall 
de such that no metal is permitted to come closer than 
14 inches from a formed face and 2 inches from a travelled 


surface. . Sa) . 
¥ ; 
of (j) Formwork: conform to recommendations of ACI 347 in EBencrale 
and ACI 347 section 401 for formwork for exposed concrete. 
(k) Form ties for Architectural Concrete: threaded, internal 
disconnecting type, designed to act as spreaders and, 
s when the external portion of the tie is removed, no metal 
* is left closer than 1 inch to the surface. Beaten 
‘ (1) Metal Waterstops: unprimed mild steel. 
~ 
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